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Abstract of JP2005000002 
PROBLEM TO BE SOLVED: To provide a 
method for production with which a product of 
high optical purity can be obtained in good yield 
in producing (S)-1-(3,4-dimethoxyphenyl)-2- 
propanol and to provide a new reductase 
producing the (S)-1-(3,4-dimethoxyphenyl)-2- 
propanol of the high optical purity by reducing 
3 ( 4-dimethoxyphenylacetone using NADPH 
(reduced form [beta]-nicotinamide adenine 
dinucleotide phosphate) as a coenzyme. 
SOLUTION: It is found that an enzyme reducing 
the 3,4-dimethoxyphenylacetone present in 
Torulaspora delbrueckii is a new 
carbonylreductase reducing various carbonyls. In 
addition, it is found that the enzyme reduces the 
3,4-dimethoxyphenylacetone in a reduction 
reaction to produce the (S)-1-(3,4- 
dimethoxyphenyl)-2-propanol of the high optical 
purity in high yield. Furthermore, a DNA encoding 
the enzyme is isolated to produce a recombinant 
bacterium highly expressing the enzyme. 
COPYRIGHT: (C)2005,JPO&NCIPI 
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[Ri] (S)-l-(3, 4 - v 5 ^ h * 1 =/P) - 2 - 7" n /< / -A'ORitfc**^ 

tt5. NADPH^WIHT, 3, 4 - p< h 3r -> 7 i = A> T ir h V £ 31 j£ 

LT, iS^ft^&gtf) (S) -1- (3, 4-i^y Y*^y=.-JU) - 2-7us< J - /V 

[»ft¥t] * #5 • -r^^ u y * - * I:: # & i" 5 3 , 4-i>^ f^-->7x=.^7 

il?VMK^-Cfl5^3fe^i^gro ( S ) - 1 - ( 3 , F*->7i=;H -2-7"n^V 10 

-^Z$Lf$.-f 5 r £ &£ffl Lit. M I;: . £ => - Kf 5 D N A £ m SS L , *^^S:i85 

% S1" 5 && x B * 5SfiK L „ 
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[SSfcJg l ] 

&<0 (1) fir/ (2) K;j* + afc^«tttt*ffr5#^sK = />i!5c**. 

( i ) ftm 

( 2 ) g«##H4 . 

( a ) if 7C R JS « ffl mm t L T it tcS J3 - = a f- V 7 5 K 7 x =- ^ v? * t> \s Or f- K 9 > & 
Sr fij ffl 1- -5 „ 

(b) 3, ^-^h^v'^i-y^irhV&iitTcLT, (S)-l - (3, 4 - i> t V 10 

(c) 3, 4 - v 5 p< h*S/7x=.yl/7-fehVt»LTa5ciStt*:Wi-5*, (S) - I - 

2 ] 

Hfcttfiqttfc, &<o (3) is it; (4) fc*-f«fl:^«)tttt*W-*-5»*3S l fcE«o* 

3jf =. /U Jf 5n S ^ . 

( 3 ) mm p h 

p H 5 . 5 - 6 . 5 , 
( 4 ) 

-y^mWt-t h V t A - # !> 7 * y -rt'T 3 K^tt***. *i it* , y 5 ffl K: J: 5 20 
# ^ ft ri* iK) 3 8 , 000. 

ia*S3] 

h ^ 7 ;* # 7 J5 & -t 5 & £ $j \c i o T £ ± £ n 5 SS * Jg 1 IE ® © * A- # = jv & 5c Bl % 

D 

[IS*rS 4 ] 

h^7^^7JSlrjgt-5^t^^^5hyl'7^^7 • T A 7* * - (To r u 1 a s-po r 
a de lbruecki i) T? fc 5 , It*3l3l-E«C»*>'U^ = >'U315E^^„ 
[»*« 5 ] 

TB (a) ifctt (b) |C|Htt<0^y5?^U^-^K„ 

(a) gB*nj#-i§- : l fcE*Sftfc*3£eai*-grtr# y u;*-?- K 30 

(b) E?iJS#: 2l!ifl«l(07$/»EW*»fe/j:5^>/<^KSr3-Ki-5JKy5i^ud- 
9=- K 

6 ] 

i»*9lco (l) So i (2) t^i-JS^Is^Wtt^Sr'fr-t-S^^^^RSra-KI-S^y 
^^u-^K-efco-c, TIE (c) frh (e) ©v>Ttv^tE«to^y^^u^-f-K. 

(c) E?iJ§^: 2|C|B®©7$yKEJiJI-fV>T, l«L<tta»«75yK^fi«i N 

f?A, S3 i t fcttf+JD L fc7 5 y KE5iJ*» <C -5 ^ ^ RSr a - K>5 # y 
5? ^ u K 

(d) IE ?J # -Jf- : 1 ICfEfJhfclSEJiI^fj/iSDNA h y ^ v 5 ! y F/i^frT-C 
^^y!)y-/Xt5#!)?^ I'tf h* 40 

(e) &?U#-5§- : 2lc|E«<O75/^EJiJt7 0%^±(OtB|^14Sr^-r'575/KE5 ; iiSr 

[19*^ 7 ] 

»**5*fcB6fc:Efc©#ys*U5i-?-KfcJ:oT:3-KS;h,S*:"< * R . 
8 ] 

»#*5Sfctt6fcE«©#y**'l'*7-K*f'£tf»»*.'«**-. 
9 ] 

i w * a i o i 

if 5 t> l < b 6 \cmm<D# y * * u*?- k, *ftis:ffl*98tL<tt9iisi«a« 50 
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i i ] 

»*« 1 © (1) (2) JC*i-aft*»tt«S:#L, i»o'>ft<H8O%ee0 

± © (S) -1- (3, A ~'y / ^v-7i=^) - 2- yn^/-;^4^t5llJ: 

T IS (a) frb (c) ©Vf H^fcfHft©/)? y * * U * 3=- K 

( a ) E J"J # # : 1 7 , 2 1, & L< it 2 5 |£ IE 18 © T 5 IS E #1 1£ j3 V* T , 1 3g U < tt 
(b) EMtf : 16, 20, fcL<tt24|CE«©tt*e?iJa»&fc.5#P**U';j-?-K 

t ^ h y v s? » v h ft tkw t t? >^<{ 7* y ^ w x-r s # y 5? * \s itf- k , . .. 

( c ) BH5IJS % : 1 7 , 2 1, t> L < H: 2 5 fc B* «> 7 5 / B E 81 i: 7 0 % St ± © IB 
SrWi-STSyKBajiiSra-Ki-S^y^^u^^K,, 
1 2 ] 

fi5j^«l~4©^^-fi^^^^c|H^©*/^5l^ = y^•il7c^*, IS*«7|cia<6©^v/<^®, g£ 
[flt*« 1 3 J 

ifctti&Jfc^.l 1 »CfB«©*/l'^ = ^ii5n^, & 3 , 4--^^ ^->7i=;V7 
•fehVICf^ffl^-ti:, (S) -1- (3, 4 - 5? * h * 5/ 7 x = ;P ) - 2- 7u,<j-,i,£ 

Mita:kir1»tit«. ( s ) - l- (3, 4 - s? * h * 7 = - /v ) - 2 - 7 cw< 

[0 0 0 1 ] 

S5cS3- = = f-VTS K7r = >"^5! ^ l/tf K !) V» ( « T , NADPH 

£ => - K1-5 * y 3? 9 K, KBt*©CliB:£fe, Rg»X*fflv*ft: (s) -i — (3, 

4 -5?^ h * ^ 7 * = - 2 -7 n / - ^ 3: Si it 1" 5 # & C BS 1* 5 . 
[ 0 0 0 2 ] 

[&*©&«] 

ft * , (S) - l- (3. 4-v^ h*i/7i=/>) - 2-7*.n>'W-^«rSi5t1-5*ft 
Ht, 3, 4-^^h*->7*=^7--fehVK*fe*«rf^ffl**a7n1-536r«feas*Pfeix 
(«Fff*|Rlis±tf2#RB) „ L *» L # , ^1"ftk£#4&»£aSl%£tTi4 

(S) -1- (3, 4-v 5 ^ h * -> 7 ^ = ^ ) - 2- 7'n^V-yl'Sr#5*fe©?feiC^ 

[ 0 0 0 3] 

iftwxm. i ] 

#SS¥ 8 - 3 2 5 1 8 8 -Js-^fa 
[ 0 0 0 4 ] 

#ffi¥ 8 - 8 9 2 6 1 #&$B 
[ 0 0 0 5 ] 

[ 58 W # » * L J: 5 t-f5?SS] 
* 38 W , (S) -1- (3, 4-v 5 ^ h * > 7 x. =• fl, ) - 2 - 7* n /•? / - © © it K 33 

V^T, *^*Ea©Sv^^^^)R*S<#x:5ri^t , #.5«iit*ffi^s«i-sriSr s «i 
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$ fc , # 38 91 rat . NADPHJISIHt, 3, 4-v?y h * v^7 x ^;l^7 t h > ^1 
tcLT, K V^jt ^ jffi g (D (S) ~ 1 - ( 3 , . 4 - *J * F^r^7x-/b) - 2- /n /< A- 

= - K1-5DNAS:*«L, laftift i LT»5 ^ i tlli t 5. iDit,|lj& 
;i # I- J; 3 (s) - i- (3, 4 - v> p< h * 7 * ~ ;u ) - 2 - :/ p y - ^ © » jfc 

[ 0 0 0 6 ] 

MWKffiH, Ao, ffifift£fe-?ft¥tt«eff^ (s) -l- (3, 4 
-^^h^r^^^n/u) - 2- rp^;-;H:j|5*ftilt, & ft i! ft ft IC 3 , 4-rv? 
^ h^i/7i=;U7t hytajctT (S) - 1 - (3, 4 - i? * V * *s 7 3L ~ jV) -2 

-7-;&&;i®£ffl^T3, h^r->7x^;>7t hy^t, (S) -1- (3, 4 - *J 

y^TK^-r^^l^^^— (Torulaspora de lbruecki i) # i!5 V> 

BiW*^&» 3, 4 -v?^ h^ri/7x^;U7t b > Srljct 5 »^ 4: II^Si W t 
<Ds<> Kfc*5*-e»»L, tOBHtBtWbi^Lft. ^ca^m, 3i tf* « * ft # /u 

R JS fc *3 T 3 , 4-^yh^^7oi^^r^h^^ilK;LrSv^lR^-Cii5 i^?«to 
(S) -1- (3, 4-v>y h^r^7x=;u) - 2- ^D^y-yuSrfej*Lfc 0 
[ 0 0 0 7 ] 

KSr^fiScLfc, ffcfofe*3B9!rat* ttTG>#/u# = ^»5c»«, 0 » * «r = - K 1" S D 
[ 0 0 0 8 ] 

« * , 3, 4-^^ f^v/7xn;U7t F V ^ ig % t 5 I t 1 1 li , 7x-;U7t F7 
^7 t KliSi (Eur. J. Biochem. , 269, 2394-2402 (20 
0 2) ) tf&bilT^Sp *»*ttNADHft#6!)tir hySrSSt, fl> o , NADftS 
Wfc2iRT^3--yufcatLTIft**8tt«:#L"r*50 % ** W © # ^ # 5c#* i: »i 

tt K # S ft 3 . 
[ 0 0 0 9 ] 

Sfc* 3, 4 - h * >7 x =A^7t h V £ flt&tfffIR , 4-^fl/yi;tt'> 

7x^;l^7t h>?T3l7ci-6^^i: Ltf ^ty*P7/ft^ • y> — $✓ — (Z y g o s 
accharomyces rouxi i) # s g££i~<5ketoreductase (E 
ur. J. Biochem. , 267, 5493-5501 ( 2 0 0 0 ) ) SJfflfcjlTV> 
5 0 L L ft s» fe , 3, 4~^^h*^7i^/ur^b>'fc»i-5etti3j;tfScfraJitt 
ii « ft * ti X V> ft I* 0 4 fc % SDS-PAGElCfcMtSdtiiU 2, 0 0 0 x IlpH 
255 6. 6-6. 8,SiiSfflS*S 3 7- 3 9\:^*S,ft^*38W<D*yU^-^a5c»*t 

tt «t # J* ft 5 o 
[0010] 

4 fc, ga?'J#-^: 2l:E«<o7?;SS?]*ffl^tswi ss-prot^»*|:bla 

ST p r o g r a mSrffl V^t^^t o ^-ttStfrofcgft, **M©*^^ = /uai5c» 

*^*-=eD^-Sr^ri-5^>^^R^am$ixfc. * * W »± % *!/*D^^-fe^.-feu 

tf 5? 31 (Saccharomyces cerev i s i ae) (D^fyMs^^fCD^^kX^O 
)Hftt4iI(^)f SORFtfc^ ^ixftlYG L 1 5 7 w, YGL0 3 9w, YDR 
54 1c, YOL1 5 1 wi:ft« Jtltl^o w tl b <0 ft , Y G L 1 5 7 w , YGL0 3 
9 w , YDR54 1 c#3-Kt5?>/^»ll««*toT?fc5. Y O L 1 5 1 w H: , J 



(4) 



(5) 



JP 2005-2 A 2005. 1. 6 



. Am. Chem. S o c . , 123 (8), 1547-1 5 55 ( 2 0 0 1 ) |C lo V> T 
9 * (O * )\> # = &® \Z M ? 5 S jc mm » ffl £ 5 ft T 3 # % 3, 4 - S? pi h * -> 7 ^ 

I 0 0 1 1 ] 

en (i) sit; (2) fc^-rafc^ttttftsr^r-r a#A'# = *a5c»*, 

( i ) 

ij£S/i- = 3f Y7 i is*?- y v ^mzmmm t it, h v^iis 10 

(2) £gfi(t 
*U ffl 1- a 

(b) 3. 4-^^ h*i'7x=;l,rt Fy^lTcLT, ( S ) - 1 - ( 3 , 4-v^h 
^rv'7 a i=>'U)-2-7*o/>V-/i' ; Sr4^1-'5 

(c) 3, 4-v?* h + ^^s^/PT-feh^^SsfUTSTcffiitSrWt-SiS, (S) - l - 
(3, 4 - p< h*->7ii;k) -2-/p/^-;HC»LTSftgtt^tL4t\ 
(2) H fc: # fln ft |c , fceo (3) *3iU! (4) lc^1-a{b^Wtt«Srff1--5 (1) KB 

©©*/>^ = ^jg5c»«, 20 

( 3 ) MS p H 
p H 5 . 5 - 6 . 5 „ 

( 4 ) #^ft 

# ^ ft # iiS) 3 8 , 0 0 0 „ 

[3] h^7^#7ll:It5iS4«iiaoti4^5 Cl) K IE ft w * # = 

7C Sf ^ . 

(4] h>'l'7^JK7Jil-M-f5^:^#)^5^/P7^^7.^ / i,^'u J/ ^- (Toru 1 a 
spora delbrueckii)-(?fe£, [3)fcgBl|8W;#;l'jtf=./l/ia7c8?!?, 
[5] TE ( a ) £ fctt ( b ) \zmm<Dtf }) Z ? V y 30 

(a) iH?i]#^- : 1 ICfB«S 3 ft & SBB?lJ & ^ tf # 9 * * K 

(b) # -5§- : 2lcI2®(DT5y'g?ia? ; iJ^t ) ^5^>^ , ^W?r=>-K-r5jKy^^U'^- 
^ K 

C6] [l] <D (l) fcjttf (2) K*1-«ft*ttttttSr*-f.5^V/<^Kfta- K-f 
u-tf Ktfcot, TIE (c) a» (e) © v> f ft > |c 12 « W # 9 % Z u Hr f- 

( c ) : 2 iriBttror 5 / snwtis^r, i m t < tt1S$:©7 $ y ®msb&> 

fA> jo i fcri fraii t fc 7 5 j mm Mi>* £> * s * y< ? a - Kt5 # 9 

* * U * ? K 

( d ) ffi^ij : l(c:i5«^ftfc^Sia?iJ^^f)/i5DNAi:^h9>--^^^h/ I e^ftTl? 40 
3-K-f5#95i^^^-^K 

(7] [53 * tt [6] i:!Et©<K!J5!^ i/tf Klciota - KJliS^y/^S 

[8] C 5 ) 4 14 [6] fcE*©#9**l';*-^K*:*tp»»;t'<**-, 

[ 9 ] 3&KttiP*ff£Jilft;!k*B*tt&?-i:&tr [8) IciEftroifi&jt^**-, 

(10) [5) L < f4 (6) \£&mO# V Z * Y y £ 14 ( 8 ) t, L < »4 [9 

Cl 1) Cl) © (l) £ 4 T>* (2) ic^-fSffc^WttttSr^L, i>o*4<it 8 0 50 
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% e e £1±<D (S) -1- (3, 4-^^h*->7i-;U) -2-;/nXy-A.£:£j&-f 
5«ffi**i-5*W<*jn?*>oT. TIE (a) A» (c) © V> "f ft a> td IE® © # y * * 

( a ) E #J # * : 1 7 , 21, t> U < tt 2 5 Id IE ft © 7 5 / Wt E M Id 43 V* T , 1 £ L < 
tt«©7 3 / a#B«, ffA, *5 J: fc ttttiQ Lfc T 5 J ®fr h * 5 * i"<* 

SC & => - K 1" 5 J> J* 9 \s*f- K , 

( b ) E H S * : 1 6 . 20, fcL<tt24|dE*©MEW*»fe4SJK!J**i':i-f i K 

(c) EMf*: 17, 2 1, t>L<fi2 5|dfEit©7$y&E?lJi7 0%tt±©tBl5jt£ 
Sr^-r575y^E5iJ5r3 - K 1" 5 # y 5? 9 U * f- K „ 

(12) h*?*#?*fcJR L, C 1 ) lciEii£©&§g £K£-r5»£#>£if *1-5I*§ 
Sr^tr, (1) icf2«c^^©S}3t*&, 

1 aspora de lbruecki i) T 5 (12) tdfE®©ffi!jt;£S:, 

(14) TIE (a) frb (e) © ^ 1" ft fl» Id |E« © # y J* * I' * ^ K & ^ t? X ^ ? 

* -\z z y> mitm&z tiitM'xm&fci:mm-r z^tt c 9 j id sb « © * * # = a 

(a) E 3*J #^ : 16, 20, tU<(4 24lC|E«Offi£E? ; 'J^'^tf^y^^U'^^K, 
( b ) E m # * : 1 7 , 2 1, U < tt 2 5 Id E © T 5 / »E M *» £> fc 5 * V * ft «r 

(c) PJIt: 17, 2 1, <> I, < tt 2 5 Id |B« © 7 S / K E ?« Id *3 V> T , 1^L<« 

( d ) e*«## : 1 6 , 20, t> l < ft 2 4 \cmm o b t£ Z # » X ? U * V 
t * h v is ? * > h % & -e ^ 4 7 y * 4 x -r s x y x ? is * ? h\ 

( e ) E m m : 1 7 , 21, t>L<tt2 5|d|E«©7S/&E?iJi7 0%.W±©:fl|5]tt 
S: ^-T 5 7 5 y KE?iJ £=i-K1-5*y?* l/tf K. 

(15) (1) ~ (4) ©^-ffta»ldfB|g©;t7/w# = /wja7G»£, (7) Id IE « © * v 
'<?n, KWSBtKtt^^^^StSraflfei-S***, Et«A£*©fe94tK (10) Id fa 
ttcDJ&fClto&tt, £fcl* (l 1) fcB«©*^# = /i'J15c3«*^h^tfPfflS*. 3ft ¥ IS 

(16) (l)~(4)©V>i*ft;&MdK«fc©;*A:!K = A-»5GS**, ( 7 ) Id IE «c © * V 
If, B»IH<tt?y^^JtS4t5at». »«fe*©«a*, (10) Id IB 

tt © JliJ ST IE & ft , 4 fc tt (1 1) fcE«»*^JK = ^J15E«l, & 3 , 4--^^ h * •> 7 x 
^^T-feh^tcftffl^-tir, (S)-l-(3,4-5?*h* x - A- ) - 2 - -fn '< S 
-A-«r§Si§-f5r.iS:#&£-f.5, (S) - l- (3, 4 - ^ h Jr->7i = ^) - 2 - 

[ 0 0 1 2 J 

[3§S3©Hi£©^fli] 

#38 m Id i 5 * /I'tf = AS 7G g*fit tt , ISfi LTNADPHJIJfflLjiri, 7 A> => 

-A'ld#LTJ!l*«ete«r^rL<e^;r t, *fc, nadph^isiht3, 4 - i> t 

|-*->7x=;P7t hV^rljcL, 9 0 % e e « ± © (S) -1- (3, 4-^^h^fv- 
7 i = ;w ) - 2- :/n/-?y-,u&£fi£-f5cil;:£oT#®ttttb;fr5. 
[00131 

* 35 W Id *S ^ T , 3, 4-v?^h^->7 = =^7-fehV|d»1-5ii7cSttl4,«RJxtf, JSfe 

* 3, 4 - v> ;>< h*i'7i=;i'7t hy|;»t5SSfi|{tfflgS : 

50mM!Jy8AHAI$« (pH6. 5) , 0. 2mM NADPH, 5mM 3, 
4 - V * h=¥->7i=^7-lrhV*5j;U f »^?r'g-tj'SJS^ t f J 3 0 < CT'5^$*, NADP 
H»»'>|:il,ft5 3 4 0 nm©a*«ro»'><Sr8)£tS. 1 U (4 , 1 £ fffl Id 1 » m o 
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1 ONADPH©»'>S:««Et5»*it Lfc, 
[0014] 

± IS co J: b 4aft*fttt«*ri*o*^* = ^a5c»«Mt, itli h ^ 5 * # 9 

SifeiOSStSr ^J"C^ 0 h A- 7 * # 7 - f/^U^- (To r u 1 a 

spora de lbruecki i) » £ 5 * Jl> # - » ?c » Ig <0 g £ |g K ffi 

A^Uy*— L-Ttt. IFO 0381. JCM 5 9 2 l4if#*W f fetb5 0 
[0015] 

5 0 at » is » u « & , * n<o»#&\c zzftm (Gmmmiz. * 5tt**aE»4 i? 

;u-t 77 n-^Srffll/^:^*^ h ^77 -f-, ^^f Kp*'/7^M h Sr ffl V> SS 
[0016] 

h A* 5 * # 9 - r^^Uy*-tJ:**i-5*«M^*^2R = /u»7c»*tt, « T 0 9 \t ¥ 
fatttt (1) % (2) Srffl^fc^V/^a-Cfe5o 
( 1 ) flsffl 

NADPHJISIHT, 4r h V £ it tg 3fc * JStt T ^ = - ^ *: ± fig i" 5 . 
( 2 ) SSWitt 

(a) ai7cRiS^M^^^LTNADPH«r?fJffl-r5o 

(b) 3, 4-v?> h*^7*=;U7t hySrlJcLT, (S) -1- (3, 4 - v** h 

(c) . 3, 4-^> h*'>7x=^7t hyf:»lT»7ciSttS:tt5#, ( S ) - 1 - 
(3, 4-^^ h*S/7x=/U) - 2 -:/n/</ - ^ t » L T »ft Stt S: L 4 . 
[0017] 

*»«ro*;v* = ;Hic»*tt, Xfcf+JPttfc* (3) % (4) lc*i-3lft^ 

( 3 ) p H 

p H 5 . 5 - 6 . 5 e 
( 4 ) 

SDS-PAGE, *S i. Xfi , y^5iSia5^fi^*5 3 8, 0 0 0 0 
[0018] 

# 38 W tt , #A'«K:=.A'«7G»**:=»"- K 1- 5 # y * ^ u-^^ K^it^^O^^cr^lcMi- 

ic JP x., AItti)i?i/*f K«*#Sr4tfAI»4»f-C»5:itTS5. * fc#» 
W^JKy^^U^^Ktt, DNA-RNAO^r^^^^fcKHT^o # 3S K <E> # 

^tfc sa ?u # # : 1 id ^ is s is m k* , ifi ?ij s : 2 \c J* -r r ^ / $ ia jij £ £ tf * v /< 

^*i3-KLT6B, r 5 / »e#]«:-&tf* # 35 W £ 5 # # = A' 

[0019] 

*»W©*;># = ^i!7cB*S:3 - K t" 5 *K ]) ^ ? u * K^^^o^itt, K yj # -*§■ : 
■2l:B«07^«EWIi:it)L<fi«*©7 5;B***, Sift, *A*5£t//*fctt 

(+*DStbfcr^y»Baws:^*, taieafk^Wtttt (1) - (2) Sr^ri-s^^x 
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KKdttUJIWJWAft (Nucleic Acid Res. 10, p p 
.6487 (1982) , Methods in Enzymol.lOO,pp 
.448 (19 8.3), Molecular Cloning 2 n d E d t . , 
Cold Spring Harbor Laboratory Press (198 
9) , PCR A Practical Approach IRL Press 
pp. 200 (1991) ) 4ffcJBl*T, igUa^, 9 A, *5 £ fctt 

[ 0 0 2 0 ] 

tf Ftfcot, *»o % ItCIft^Ktttt (l) - (2) Srtff 5 # WS: = - K1: 

tf Kfcft, E50#^ : 1 fcfctt* <0ffift*>'>* <H20fi, j}4L< te'> ft <tt3 
0 IB , ft X. 4 0, 6 OJfefil 0 OiH0)5iaLfcBa?lJS: — oSfctta»SRLfcDNA 
SrT'n - ^ D N A ^ L, ft X. Il E C L direct nucleic acid la 
beling and detection, system (Amersham Ph 
a rma i c a B i o t e chttK) £ ffl ^ T N ^ ^ a 7;H:E«^*tt ( ft X. , w 
ash:42 < C s 0.5x SSCSr^tpprimary wash buffer) |£ 

*sv*T. A^yy^^fxts^y^^i/tf KiSt. J: V AftMft h y y h 

ft ft J t ft , ft *L , ffl » , 42t, 2XSSC, 0. l%SDS£>ft#-?fo9, #4 
L < ft 5 0 <C , 2XSSC , 0. 1 % S D S <D ft ft= T? fe 9 % £ b I- # £ L < , 65t 

, o. lxsscjsitfo. i%sDSo*tt"efc5is, rftb<0*fMc#fcfME3ix4 
v*. ✓wz/y^-tf-v'a h y y^3:.ys/-K«»t58*i LtiilS^ISg 

[ 0 0 2 1 ] 

*38?lt*3»t5aKy^^^^9 L KO* j eo/H: % E 91 # * : 2 In* £ ti Z T $ S 
IEjdi*4<it7 0* t JfH<tt*ft<it)8 0*, ±0#*L<tt9O%£l±«) 

o - tfe * , «Xff SWI SS-PROT, P I R, DADftifO^y/^f (?)7^ 
y»E5»JtBBi"5x-#^-^-^ DDBJ, E M B L > £>3V*tt Gene-Bank ft 
i- (O T> NAE?iJ Icgl-T^x-^^-^, DNAE^J£5cfcLfc^S75/»E^JfcBB1-« 
^-^^-^ftifSr^ftlC, BLAST, FASTA/^^XP^^A^flJfflLT, ft 

[ 0 0 2 2 ] 

E S : 2 Id 12 $t CD 7 5: ySEJlJS:ffl^TDADS:»ftfcB L A S T/n ^7^4ffl^ 

i^y^d-r^-fe^'-felxtfv^^ (Saccharomyces cerevi s i ae) 
WlttSYOLl 5 lw (6 1%) , s f-drVy$W'{'tX-;l>—*i/- (Zygos 
accharomyces rouxii)#>2t£i~<5ketoreductase (4 
5%) Tfoofc 0 *»BO70HHlO* i tDS;-itt l ft X. > Lipman-Pea 
rsonfe (Science, 227, 1435-1441 ( 1 9 8 5 ) ) |C J: 5 / d ^. 

[ 0 0 2 3 ] 

Wt>**H©»4 LV*««fc*Il*Ttt, ±15 (1) 43 it/ (2) ir^-f 3l<t:^fttttt£ W 
t5?^^^KSr3-Kt6#!)>t^i^tfKT?fcoT, TIE (c) ri> <b (e) (O^iTti 

a> ic la ® <o x y ^ is * ? h\ &Tf\z*&m<ntf v * ^ Kiaot^- KJhs 9 

[ 0 0 2 4 ] 

(c)EM#*:2fclB«©T5/«EWfc:*5V*T, 1 56 L < ■ tt « ft <D T 5 / * B & , 
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( d ) S2 n # ^ : l l:EiSftfc*SSMa»645DNAi^ H) f y*yh4*ftT-T 
(e) ga?ij#^: 2fcB«©7-5y*BJOfc7 0%«±©*BrattfrW-t-*TS,'»iB5«Sr 
[ 0 0 2 5 ] 

£ fc , ;»B L AS TiitJi^T, ^^B^W^^^^/UilTC^^^^^-o^-^^-i-S 
«tB**n©*»;i--7'>'!>-f f 4i'* r :7U-A (ORF) # JL V^ifc* £ ft . *#ttttt, 
•^S'^7DT^'-fe^.--feUt*v 5 3i(Saccharomyces cerevisiae) 10 

©y/A*W©tt*J:9*bftfc3ilSI©^«ORF-e*>»K tixfhYGL 1 5 7w... 

Y G L 0 3 9 w , YDR541ci^^T^5. r ft b © f|7 5 / $IE5iJ © 

© * y> jtf = JB 7C m $ IC *f "f 5 * * D 5? - (4 , 5 7%, 56%, 6 1 % T? o fc „ r. ft 

K, DDBJKg&£ftTV>5DNAffiJiJ£Sic:/7^^-&'g-J&L, ■J-yan-vf-fe* 
• tHfi/i©y;ADNAit)flORFSii^5rPCR?o--y^Lfc, #ORFi 
SS^H-KIAL. *»**»JtlE*LT»fcftfc»R<R*«e*#* LT, -tft^'ft 
O^V/^^g^^m^-ti-fc^*, YGL157w, Y G L 0 3 9 w , Y D R 5 4 1 c }$ 
, 0 */HR = /i'a5ESttSr3% Ufc. r. ft & © * * o ^ if I- *5 V> T 3 

, 4 -i?/ h*is7 *-jist± v>*m5ti,xm^%mmm<o (s> -1- (3. 4-*s 20 

y V * >s y * ~ fr) -2-7°as<y-,u%±f$.l,tc 0 
[ 0 0 2 6 ] 

tftbt, EJUff : 1 7, 2 1, 25 Id 12 $ ©7 5 y»E5iJ$:-f-tf*>' 

ioT, r. ft & © * ^stsA'isM-e* 5 r. t a* a » r 5* * $ ftfc. rft 

P> © * V /< ^ H 14 , *;u^ = ;HSii: LT, 0»J x. ff , Jt^SttT^a-^ (Mxll. ( 
S) -1- (3, 4 - y h * 7 a = )V ) - 2 - 7° n/* y - ) ©^ifjCflJffl-f-Sr. 

t^Brtg-c&o^^ic^ffl^tro-e&a. ±ia^>-/-«^K©*^^ = ^ii75?pjt l x © ffl 
ifttt, **W#&fcJ:oT*n»TJtaSftfc<>©-T»*>s. 30 



«oT**WOff* U^lii LTtt, ±12 (1) J3itf (2) K * + Sfll * » tt* «r # 
ti^V/^S-efcoT, Tt2 (a) d> P, (e) ©V>-fft^(c|2«©^y^^U'^-^Klc 
ior3-KSfta^^/«^ft*r-^tf*^# = ^ai5n*J«r«ift+5. 



(O BW»: 16, 2 0, fcU<tt2 4fc|BttO**E5iJS:^tr>l«y5i^u*f-K, 

(b) E«*f : 1 7, 2 1, L < 14 2 5 Id |2 ifi © 7 5 y S£ @S ?y b ft 5 * >" * ® £ 

( c ) £*l*-» :17, 21, t L < 11 2 5 Idf2«©7 5 / 6& K ?U Id *5 ^ T . 1 m U < tt 

% m © r $ y m # a % , x * , » a , » j: 1* / * t « jg u fc 7 $ y & * 3 * f/< * 40 

SS:=i-K-r5^y5C^u^-^K, 

( d ) SB?iJ#-§- :16, 20, t L< 11 2 4 KCtOtSS^ 6 ft 3 # y f W * If K 

( e ) SE?iJ#-5§- : 1 7, 2 1, tl<tt2 5 ldfB«©7 $ J $12?iJ t 7 0 % &L ± © ffi |5] £ 
*r*1"5 7 5 y -Kt5#y l/tf K. 



**WoS'6>|j:#* Uv^«*K*JV^Tr±, ±12 (l) tsXXf (2) * -j- ¥ ft tt # «r 

^TL, o '> ft < fc t> 8 0 % e e ± © (S) -1- (3, 4 - y h * V 7 ^ = yV- ) - 
2 -jv zmfeZ^-T Z> 9 9 X . TE (a) f, (c) © 

^■fft^|d|2tt©JKy^^ Ktiot^ - KJtiS^ ?:$tf*/>#-/ua 50 



[ 0 0 2 7 ] 



[ 0 0 2 8 ] 



[ 0 0 2 9 ] 
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[ 0 0 3 0 ] 

( a ) : 1.7, 21, H<tt25 |C 12 « <T> T % J ft E M K *5 V* T , 1 « L < tt 

It^/WSSiiilS, ffe, #A, S3 J; fctt#*D Ufc7 5 J ®fr b% * 9 > '< * 

( b ) E yij # # : 1 6 , 20, i> L < tt 2 4 & <Z> m.mfZ?\} b ft % $ -X. P U * <?■ h' 

( c ) EJFlJ#-§- : 17, 21, U<tt25 CElOT 5 / SE?J t 7 0 % « ± O ffi m tt 
IrftST 5 y &E?iJ £ = - K-rs # y * * ^ K 0 
[ 0 0 3 1 ] 

#3593 it, : 2 i^is«©7 5 j &saj*j;6» t, 4 5 * is,<t n\zM-rz. tsnits 

fc , SE?iJ #-*!■: 2 fc K * © 7 5 y » E W & * 3 * > * K © * * n ^ £ tr. 
[ 0 0 3 2 ] 

#35W©#vi'#=>*'&5n6*gf©**n^iW:, E ?"J # : 2£IB*fc©7$/ifcE?iJfc:ik 

9, I2?iJ##: 2fcE*©7W»EJI*»bfc5*:''<*Wfc«ffiWfcra*& ft 

**Wtl8V^T, E?IJ#3- : 2 tEtOT ? ; IS?J«>fe45? i 
^ » * v /< * W & flfl 15 (l) - (2) lc*Ufc»31fl:*«jtt«4:«--r 
5:i^fi«t5. ^H#-C3btv«, E5'J#^: 1 IBf C D N A I^^^Itt^ AS 
(Nucleic Acid Res. 10, pp. 6487 (1982) , M 
ethods in Enzymol. 100, pp. 448 (1983), Mol 
ecular Cloning 2ndEdt., Cold Spring Harb 
or Laboratory Press (1989) , PCR A Pract 
ical Approach IRL Press pp.200 (1991) ) ft 

^srfflv^T, itiM, if a, is iv/nittttttomm&mx-r *> z t ic * 9 

jK = ^il7C»^©*^-n ^ £ 3 - Kt5*D * * u * f- V & # 5 r i: T? # 5 „ <o # ,p 
i:»-J;0, E?IJ##: 2 to ii j\># ^ ft v ft Z Z. b & t> Z 

0 

[ 0 0 3 3 ] 

£ I- , # * n <D $ ~ sum 7tm%<D&* a ? t SB ?IJ # : 2C/7Jtl57;y| 
SS m t 'P ft < t t> 7 0 % , jf 4 L < tt '> 4 < t h 8 0 % , ±9#4L<tt90%JK±*>* 
*nS*-fcW1-5*:"<*K«:l*5. ^/^S^^^n^-IHt ix.tfSWI S S 
-PROT, PIR, DADftif«)?y/^I07;y»EMl:Ht5T-^^-^ 
D D B J > EMBL, fcStMiGe ne-Ba n k 4 if © D N,AE?JICBI t 5 7 - ^ 

DNAEfltrTcKLtfST^ ;8EJiitBt57-*'<--^4 4ffc»ftfc, BLA 
ST N FASTA/iifO/n^^ASrJlJfflLT, #J x. If . -f>*-*yhSrfflCTfT5r. 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

*DNAH<tt, cDNA7^/7!J-t^IHTPCR?:ff3:iia!)*5SP^ 
DNAtH5:H^^ a 
[ 0 0 3 6 ] 

SfclC, {HtifeDNAiit^/D^^ t IT, ^ltl«(0|fettDN AC0$tJ[JB^^^ 
ft«5:7r^^ :/? * S K ft ^IC2»A L , & & M Wfc & L X t> ti tz y 4 7 y V - 
^cDNA7>f y7y-^fl|fflLT, ^D^^/N^yy^^^^^a^, ^ 7 - * > 



(11) 



JP 2005-2 A 2005. 1. 6 



[ 0 0 3 7 ] 

Sfc, P C R K a *) ft h ft*: D N A PrJi-eSSEM&fttf L, »&ftfcffiJ9*> g£*no 
DNA©^(||J|c#fi.S.*Sfc»©PCR^5-f^-S:!!a:ttL, BXtlSoftfiftDN'A 
&S3*WRR»3R-CiHfc«, I BlftRltC i 9 D N A tr»l i LT«P C R tff 5 5 fc 
t i 9 (Genetics 120, 621-623 ( 1 9 8 8 )), Jfe, RAC 
E ffi ( R a p i d Amplification of cDNA End, fpCR| 
(7^a7^j P 25-33, H B J ffl }£ ^ ) ft£KJ:9*»H©#!J**utf-^K*: 

[ 0 0 3 8 ] 

ADNA, £ c D N A * * J: o T » fe ft fc D N A 4* £ * ft 5 . * •■ 
[ 0 0 3 9 ] 

• K*r4fc * - K^A-r 5 r. * lc i 9 , # ;u # ~ tc &f!f * * - ffi 

■# = yi'»5cB*«:=i - KtS ftfi-f S:»a pTIBUff A L fc. pSE-TDRl. p.S E 
- Y D R 1 , pSE-YGP7, P S E - Y G D 9 4 £ # » fe ft 5 . * fc , *» H 

[ 0 0 4 0 ] 
[ 0 0 4 1 ] 

, *A'tf = A' 95c It « aK V ^7 3" K * a - Kt* 5 # y 5? 9 i/*-* K **t* M *. 

^**-fc.fc5JBHte«3ft, *yK = ^15»*iSttt8at5:t#t*5t»-e* 
ixtf»fc»JBtt4v\ * % 93 Wt , * % m (O # y * * u ^ ^ K , 4 tz tt * & 9§ <D -< ^ 9 - 
±0»ftfcife*ftfc«Kfc*{*&*{fcr5. *»Bo»S6J»#©»fti45»tftH 

• at *, a y t T (Escher i chi a) Jg 

• s<f- }V X (Bacillus)Jg 

' 5/ a — K^^-^(Pseudomonas)JS 
•iT7^T(Serratia)Ji 

• yi/f/<^T ji !>A (Brevibacter ium) JS 
.ny^/^C^xy^^^ (Corynebacter ium) Jg 

• ^ H/^h3*;*7 (Streptococcus) JR 

• 7 ^ h ^ * (Lactobaci 1 1 u s ) JR&<^±^**-^<2|!8&£ftT^ 

• n K => 7 ^ 7 (Rhodococcus) Jg 

•^^^^^^ (Streptomyces) JR4if!g±^^^-5R0)BH*SftT 

•U"S/#n-^-f-fe;* (Saccharomyces) Jg 
.^^^^n-r^-t^ (Kluyveromyces)JR 
•v'y'i^^^nv^ir^ (Schizosaccharomyces) Jg 
•f^ty^ov^t^ (Zygosaccharomyces)Jg 
•-^p£^T(Yarrowia)JS 

• Ny^^/Kn> (Tr i chosporon) JS 

' bF^*5?!>A (Rhodo-spor id ium) JR 
•fcT*T(Pichia)JS 
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• * V >T 4 ¥ (Cand i da) JRftif<£>?§±-<^ * - » <D M « £ T 5 61 ® 

• / o ^#7 (Neurospora) JH 
•T^^^^f^^ (Aspergillus) JB 

• t7r !) (Cepha lospor ium) Jp| 

• M =T^v (Tr i chode rma) M ft ¥ <D & ±^ ? # ~ % <D ffl & £ tl X ^ Z> % 
[ 0 0 4 2 ] 

5 ( #J XL fcf , Sambrookk, ^ 1/ a 7 ^ • ^ d - ^ y ^ , Co 1 d Spr in 
g Harbor Laboratories), »tft t 4 i?|Cj3^T, *8S^NA 
DPHt«?«4#i:t5*^* = ^lS»*lfi?S:»a**5fc6lctl, * "T « £ * 
fl^fc^t^Jllc^St^/? ^ ^ K ^ ^ 9 r — V^t ^-ti::^DNAS:IA 

[ 0 0 4 3 ] 

<E> 5 ' -«±«fc, £ 19 ff* L < tt * - ^ * - * - * 3 1 - « T SE , **Hflx|a*a» 

x r»4«*s«»ai8ae^-x^-*stwjisj > wt»*^HLTtt, Adv. b i 

ochem. Eng. 43, 75-102 (1990), Yeast 8, 4 
23-488 ( 1 9 9 2 ) , 4 if # ft fcJB 5* £ tlX V^ 5 . 
[ 0 0 4 4 ] 

#J £ ^ V * fc: 7 Ji , 1»K*llixi/xytr • all ( E s c h e r i chia co 
1 i) *5 V> T J* , /7^U^^-HT, p B R , pUC*^5^ KSrMl-e* 
, lac {Q-tfy?b is trp ( F !i 7 P F 7 r ^ n y ) , t a c , tr 

c (lac, trp<£>Si^) x PL, P R 4 ^Kft *t 5 ^ - 4 

if # flj ffl -C # £ o 4 fc , ^-U-^-^: ITIj:, t r p A S & , 7r-^S*, rrn 
B y *y-v;l/RNAS*©^-U-^-4ifS:ffi^5:HSf r ft b , 

7fffl5£> p S E 4 20 (I nv i t r o g e n Si ) (O^/Uf-fa— -Isjfy-J h £ — §5 & ^ 
Lfc<^-pSE 4 2 0 D (ffS 2 0 0 0 - 1 8 9 1 7 0 CE|) # # 3 *U ffi t 1 # 5 

o 

[ 0 0 4 5 ] 

f- X M *5 V> T J* , ^H-HTpUB 1 1 O^^y^.^ K, pCl 9 4|7 P 7^ 

? K ft if & fij ffl *T m X & 0 , ftftttl^yf/iz-htSiit^iS. * , :/ n * - 

* - % *-^*-*-i:LTapr (7/^ y 7 P P r7-f) , npr (ftt/nfT- 
Hf ) , amy ( o - T 5 7 - * ) ft if # SI J8 T * * „ 
[ 0 0 4 6 ] 

S/ ^ - K * *?* * JS *3 V> T Ht , is*— Y^T* (Ps eudomona s pu 

t i da) N is a — K -=& "J* ^ • *S T (Pseudomona s cepac i a) ft 

zxfe±'<??-&frm&tstix^z> 0 h^3i>^^4fco»»tBB*"ra^7^5 kto 

L^7^; K*rS*lcLfcJS:«±«-<^^ - (RSF 1 0 1 0ftiffc:ft3fe*-Sa»«J«» 
t^K.ftafif Srttf) pKT24 0ftif^?lJfflpr|g"efc9, 7" n - * - , _ ^ ^ _ 
9 — b lt> y^-if (#ffl¥ 5 - 2 8 4 9 7 3 ) » £ ft if *S *fj ffl X t £ . 
[ 0 0 4 7 ] 

yi/lf/^f y nSSC, ^Hf/<^f J • 7? F7r^-> (Brevib 

ac ter i um 1 ac to f ermentum) |£ & V ^ T ft , p A ] 4 3 (Gene 
39, 281 (1985) ) ft if <D 7 7 * 5 K ^ 9 9 - JH fT &X fc 5 . :/ o 
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[ 0 0 4 8 ] 

=* V 7- }) *} J*m, »fc3!)*^?f (Corynebact 

erium glutamicum)l2:*3l^TM:, p C S 1.1 (1$BBg 5 7 - 1 8 3 7 9 

9) >P CB10l(Mol. Gen. Genet. 196, 175 (198 

4) tjiWfy k * 9 -tfrnm^m-ehZo 

[ 0 0 4 9 ] 

Xhls^h^yftX (Streptococcus) IC^^TIi, pHV1301 (F 
EMS Microbiol. Lett. 2 6, 239 (1985), pGKl 
(Appl. Environ. Microbiol. 50, 94 (1985) 10 

[ 0 0 5 0 ] 

7 9 h /< X (Lactobac i 1 lus) JR |C *5 T tt , ^ H^^Fny^^Sffl 
fcBB38£ix*:pAM/3l(J. Bacteriol. 137, 614 (197. 9 

) ) ft if^mm «rtg-efe 9 , yp*-^-t L-r*»i»-e*jfflS*bT^5 toissjfflprffi 

[ 0 0 5 1 ] 

n K =» y # * (Rhodococcus) JR ttl jo l> T * n K n y # ;* - o K ^ p £ ( 
Rhodococcus rhodochrous) ^fe^SSc^ixfc^^^^K^^^ — 
36 s ffifflRTfiB"e*)5 (J. Gen. Microbiol. 138,100 3 (1 20 
9 9 2 ) ) 0 
[ 0 0 5 2 ] 

7 Fl//F7^t^ (Streptomyces) HI^^Ttt, Hopwoodb^G 
enetic Manipulation of Streptomyces: A L 
aboratory .Manual Cold Spring Harbor Labo 
ratories (1985) fcB«*)#ifcfctfcot\ ^7^5 Kt««t5:i#"C 
t £ o ^ h U / hv/f • ]) \f y > * (Streptomyces livid 

a n s) Cfc^tli, p I J 4 8 6 (Moi. Gen. Genet. 203, 
468-478, 1986), pKC1064 (Gene 103,97-99 (1 
991) ) . p U W L - K S (Gene 165,149-150 (1995) 30 
) # tfc JH "C # S o * , ^ M//Fv^t7 wUi;-7 (Streptomyces 
v i r g i n i a e) [C *5 I > T t>\ K«^/7^; KS:ttfflt5: 5 (Ac t i 

nomycetol. 11, 46-53 (1997) ) 0 
[ 0 0 5 3 ] 

^yiju-rjlz* (Saccharomyces) jR ; ft \Z U: y % o ^ >f ± X • ir U \f 
T^- (Sa ccha romyce s ce rev i s i ae) l^&V^Tte, YRp^ % Y 

e p * , YC P ^, y i p ? * * K^sffJffl -*imvh 9, ftsfeft ic * = tr ^ 

y *y^ADNA t ©tt|^jE^ftx.S:?(Jffl Lfc^ yf /U^^a y^<^^- (EP 5 3 
7 4 5 6ft?) t'-TSfi^ ^9At * , o ft J6 Id & ^ fc « * T * 5 fc tf> « 

*!> T # ffl t> & -5 Q *fc, ADH (TyW3 -^JBi7k*»*) , GAPDH (^J-feyVZ^T* 40 

t k- 3 - y >mm&mmm) , pho (sh*?**^*--*) , gal (#-#7* 

h ^ - ) , PGK (***^yi?U-h*^--fc?) , ENO (x77-f) tiw? 
[ 0 0 5 4 ] 

^y^^D^^-fe^M.ltl-^^^^n^^ir^-^^x^^ (Kluyveromyc 
e s 1 a c t i s) Id *3 I ^ T , iJ-y^u-v^i?;* •-feUt*v?T^S*2/im^7 P 7^ 
; K, pKD 1|7 P 7^; K (J. Bacteriol. 145, 382-390 
(198 1) ) , *7-iSttliH*t5 p GK 1 1M^7^U\ *?^-<uWt: 

Ift^fciOifefefr^lC^^y^U-hprfiBft^^^-^^^S K (EP 53 7456ft 50 
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if) ft Z&mm^m-ehZo £ , ADH, PGK/^'|:S*t5/^-^, ? - * 
[ 0 0 5 5 ] 

is V % v 4 * (Schizosaccharomyces) JR & ^ T tt * *S 

• *y-<S*OARS (B*«»fcB8-£1-S3ie : ?-) *3 J: W * -x * » 

?-tfflJfflBfffit?*>5 (Mo 1 . Cell. Biol. 6, 80 (1986) 
EM BO J. 6, 729 ( 1 9 8 7 )), #|:, pAUR 2 2 4|jt, 
[ 0 0 5 6 ] 

^^U-y^n^-fir^H (Zygo sac char omyces) Id & T ft , ^ If y 

* p T -fe ^ • D^^rv' (Zygo saccharomyce s roux i i) & <D 
pSB3 (Nucleic Acids Res. 13, 4267 (1985)) 

* * PH05 :/ n — ^— ^=f-J-y*o-^>f-fe^-ni>^r^S3l5 GAP-Zr 
(^!i t^7/Vr t K- 3 - D V S£ I&tK If §1 iff ) <D 7 a * - ? - ( A z v i . Biol 

C h e m . 54, 2 521 (1 9 9 0))4Jfi>S#JflJTTfB-e*5. 
[ 0 0 5 7 ] 

t°^7 (P i ch i a) JR *5 I* T }?*T-T>tfXfi ( 10 £ : V -fc? * 7 

^ 7 r (Han s enu 1 a po 1 ymo rpha) ) fC&V^Tfg^^:?^ — ^ ^ [IB ^ 

ARSl, HARS2) t *J ffl IB T fc 5 Jfctt»*3fcj£-C*5fc»* Sfe£#^0£=2 

t'-^^X^U-i/aVriS^^-CfcS (Yeast 7, 431-443 (1991 
) ) o £ , ^/-^4iftSI»JH5AOX ( T =« - A> * * .5/ ^ - -t? ) , FDH ( 

ichia pastoris) ft if fc tT * T * & § H ^ 1" 5 itfi * (PAR 

SI, PARS 2 ) ttifSrflJfflLfcSi^^^-ai^BBRSixTfcQ ( M o 1 . Ce 
11. Biol. 5, 3 3 7 6 ( 1 9 8 5 ) ) , iiS 2g S i# * t * 9 J 
PltB/jrAOX^ifSaV^n^-^-^^IJffl-etS (Nuc 1 e i c Ac i d s Re s 

15, 3859 ( 1 9 8 7 )). 
[ 0 0 5 8 ]- 

* -Y > X << ? (Cand i da) JR |C *5 T tt , ^rt^7^'V;H-t (Cand i 
da maltosa) , ^-^^"f^^-T^lf^^^ (Candida albica 
ns) x * >"r 4 ? • h u t° # U * (Candi da tr. op i ca 1 i s) , * 

4 9 - $ J-Jls* (Cand i da u t i 1 i s) ft ¥ K & T ± ^< ? ? - % & m 

S^^p^--y^J^(Agri. Biol. Chem. 51, 51, 158 

7 (i 9 87) ) , zfr&mRl>it'*9 jr-t*m&ZtiX^Z 0 4 , * * x >r ^ • 

«*tl"CV^5(«p5B¥ 08-173170) o 
[ 0 0 5 9 ] 

T * ^ A- /V * (As pe r g i 1 1 us) JR |C *3 V> T . TX<<A'*eA'X-=.1f — ( 
Aspergillus n i g e r ) , 7^^;^^^ • t !1 i/^ (Aspergi 
1 1 us oryzae) ft ¥ * \? <D *p X Mc i> £ < W R £ tlX & V * ^7^; K * Uk 

/P^-^-^ftfflpTlgTfe^ (Trends in Biotechnology 7 

283-287 (198 9 ) ) 0 
[ 0 0 6 0 ] 

F U 37^v (T r i c h o d e r ma) ICio^TIt h !J n/yUv • JJ - ^ (Tr 
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i choderma ree se i) &%\RiL1Z*x\"<f?-&&M&£h> 
)Vy o •=& - 9 — ft X&mft-? # 3 (B i o t e chno 1 o gy 7 , 

5 9 6 - 6 0 3 .( 1 9 8 9 ) ) . 
[ 0 0 6 1 ] 

»CI5;«^fclfi (Nature 315, 592-594 ( 1 9 8 5 )) 

3*l-C*S!K#afcfiJflJ-e£5. 
[ 0 0 6 2 ] 

[ 0 0 6 3 ] 

, # (S) -1- (3, h+->7iiA-) - 2- 7'n/NV->'K^Si3t*te-ffl 

Ititi. #S883©#*L^ffi&fc:*5^Ttt, h^7^jK7JSI-JSL.. # 3§ 9§ © # ^ # 
= ^Stc®^*S^1-SIS^^ IS Sr^tf , *« H.,© »* © 

*s, mm k &K»mo>»mi8mtt r n & ©=jh*«i k res $ *l3 t> n-etttt v>. ±b 

fflJHSISilli LTtt, 8* l< ft • f I/ y (Toru 

I a spora de lbruecki i) iSrflf5ri*iTt5. 
[ 0 0 6 4 ] 

#»W©*^?&tt7/l'3-/i'©M3t#«fc©#4L^tt«J: LTtt, **|C*^S=^I 
Tcfis^, **B9§©*:<"<*K, glltKtt^y^^gilitiatft, i£ » £ © 
38 «b , #359!©^9tite&ft. 4fctt*»MO*-»i'* = /Hl3c«l*r^l*^fcf^ffl$*, * 

5 „ 4 fc , *»!Ho*Sffl-Ji|t LTIi, ^^BJro^/u^-^ilTc^^, 3§ 93 © * v x 
^ « , BE»*tL<tt:^>-^^Jf*rBifer5«&*. ttttt£<lfe©«3S4fe, # 38 9! © © S 

£ -ti: , (S) - l- (3, 4 - v> * V * is7 * -2-/p/V-;w<5rUilt5it 
Sr#8i:i-r-5. (S) -1- (3, 4-v J ^<h^->7 = =^) -2-7'D^/-/l/©»j3g 

[ 0 0 6 5 ] 

*»Wfc^»t5*^ij? = /Pa7c»*S:*tr*4*0»ia*Ktt» Jir # ft Ic li # S ffi #J 
[ 0 0 6 6 ] 

**WfcJ:S-Jt*}Stt<cTA'3--'i'©«jt*j5feKi3tt5^ UTIi, 1 - r * h * -> 

, 4 - ? o o7t hSf^ f ;u> 2-^nn-l - (3' -^nn^^n^) i^yy, 
ifeS^tt, 3, 4--^ ^^7x=*TtFy, * if # # 31:: ffl V* b *t » (S) - 1 - 
T -fe h * •> - 2 - 7* n a? / - ^ , (S) - 3- t y|if yK (S) - 3 - 

tKp^->y^>^^^-/w, (R) - 4- ^DD-3-t Kp*V^^y|if/K (R 
) - 4_^nn-3-tKn^-->7'^V^^f L ^ x (R) - 2- ^nn-i - (3* -9 
n n 7 x = ^ ) i^y — yu, (s) - l- (3, 4-v 5 ^ V * y =- jv) - 2 - y° v >< 
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[ 0 0 6 7 ] 

* 36 93 © # 4 t v m til ic *5 T it , ^^^w^/i'^^^ilTc^^t. L < I* U >\> - jv m 5c 

© *a a to, £ 3 , ^-^h^^i^^T-feh^lMfffl;*-^ (s) - i- (3, 4- 
>> h * «> 7 * = ) -2-^n/</-*taat5-i:t#ii:t5, (S) -1- ( 
3, Y*~y7 iL-fr) - 2 - 7 a ■>< S - ^ <oM~&jj& : k1&&1- Z * 

[ 0 0 6 8 ] 

±Ei7c5lSlcM5ltTN AD PH^bt^tiN AD P + © , N AD PH-.Offttt, 
«i4«!©^oNAD P + iijci ( ft ttF X * n h d - 7 O C 1 ft^«»ftIK4 ^) Sr 
ffl^Tff Kt^tSS. i}lbNADP + ISili, ELl&TkXL ? ^ # S — & 

. 4ifS:aSI3!iP-f5wi:lcJ:D*(l3*-*'5ri:^pr«-C*>5. £ , NAD P* 4>bNAD P 
HZ±&1r zmfi*^^ %<o&m!fo, BXtRiSJtBlits^iKio^l) 

£«K * tffc»£«f» t> t < «»SJB^ SrJB V^T N A D P H ©»££fT 5 

iitf-et-B. rjif>©NADPHB4lc^S«:5)£5ri^t5^^tt. #38 sat J: 5 #• 
^gtt7/W3-^©Sijg©fc»©Si£:^tSSiiD-rs,. H 56 fls i> t © & 8s an 1" 5 , fe5^ 
BNADPH»!S!»#Rl«'4RS;^LTftft**5ri:*1f*5. 
[ 0 0 6 9 ] 

£ fc#38 gSte , 3(c^?a©jKy^^L'^-5 1 K^-g-tfffi^x.^^^-^«k*3^S^^^ixfcJg 

# ft |c B3 1" 5 „ **«fefcJ3V^T. *^0J©^y^^u-^-5 1 K*^tfia^x:'<^^--C^S 

D PHl4©fcft©ftiW4S(S««r^SiT?t5l^^$>5. -f ft fc> *> , NADPHS 
£J£tt©iS5V**£tt4:JB^6 - & J: 9 , ^W<E&fcfcfflV>fcif SKlSfciS^-C, NAD 

fcmmm, ^m^m^mmm ( y > if ) ft^©«e^ (*tg?si ?f 

*l8ilfif) Sr, *8«ONADPHftiftt*A'# = *l3C**t: = -Kt5DNA 
irlH^Flc^ilc^A-fSrtl-ioT, J:5a*»4NADPHRt»*i:NADPH» 
#tt#A'# = ;i'»5E»*©»a. jt5E£Jfc*rfT 5 £ £ fc*TfB-C*5. :^(>©2otl< 
li^nW±©jae^©1g±^©^AI-tt^ #ft*tt*itttt5fc»fc*SSIi©wi4 5tt 
fkn-<9 * -fcSI * I- &»A Lfcifi^x.^^ ; ?-lrj;i3?t^«r^«^^-t-5*)fe^ 

. 4riAt5*£, W*. H<tt, # © 112^ Sr Sfe fi # t 

[ 0 0 7 0 ] 

ft 8 3& © * hoy^ttft^pyi UT^a^-tirS-tt^tg-efc-S, 

[ 0 0 7 1 ] 

09 *. If . NADPHStfflSSHt, -> 7 * • f" 7* f - A' * (Bac i 1 1 us su 
b t i 1 i s) ^1-^/7X7 • 7'>K7-( ?A (Thermop 1 a sma ac i 

do phi lum) \z&&-r z?ju=i m-?h>) . a # » id wt , * 

sK = 7C & 3& t '< > 7 * ■ V? T » * g) & © y >v ^ - 7. BL^mmm © it e ^ ^ A L 
feaS^^-ffcSpSG-TDRl, pSG-YDRl, pSG-YGP7, 
p SG-YGD9fcif#&Sfc:*UJB3il5. 
[ 0 0 7 2 ] 

g?^^yp, SK^f h/Wic^ N ^ d n * A* h. , n ■ 3r f- V . * f- A"4 V 7 ?• M>T Y 

* ? - y ?■ ju^ su* ? (DGmmmip s h<», <t © 2 ts 
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,u a - ,u % T "fe h = F!) ^, 7 i? h > , ;< ^ ^ * ^ * * K 4 ^ t « }£ £ » K J: 9 5 
**.W«Kl£:ri. B£^ff*, T9 *-4£fc«JB LTff P CI t t>°! 

hET *> 5„ 
[ 0 0 7 3 ] 

*»«ORl6li, Rl£fi&4-6 0t, L<(11 5-3 7t, P H3-1 1 , # £ L 

<llpH5-9 > ISigSO. 0 1 - 5 0 % , # ;£ L < ti: 0 . 1-20%, $?>|Cjf$L 
<liO. 1 - 1 0%tffK HS-Cf 5, SlSilCli^StlSCTiSS^NADP* t L 
<ttNADPH#0. 00 1mM-100mM,#£L<te, 0. 0 1-10mM«JDt 

*fi#«< 4 9 1"£4^ J: 3 fciltttt, t> L < tt*il«E ft fc * '»+ S i £ # S 4 L V*. . .. 
[ 0 0 7 4 ] 

jet? ^ tc as ad $ ixs, r. *t & h ^K*f t T*/nfc-c o . 1-20, jj* 

L < Ht 1 - 5 ffiFiSPJfcSSj&Pl- 5 £ t #-C§ 5. ^ A' a - * JK* * »* . 7 A- =» - A- 

Jtt**»**iro, NADPHfftffiWflli, $%S©NADPHftffl4A;U# = ;Uii 
5c»*fcJt«UT»*JStt-C0. . 1-lOOfi, # £ L < I* 0 . 5 - 2 0 ffifSSSSJP-f 5 
i t J)? -e t 3 o 
[ 0 0 7 5 ] 

W w^r h > <z>S5c»c J; 0 ifefiKi- 53fe^ffittT^ = -/K^^Ktt, * y /> ? Sf <s> 

[ 0 0 7 6 ] 

09 a: If , (S) -1- (3, 4 - ^ h * is 7 x. = A* ) - 2 - :/ n X / - A- T 14 , $c£4£) 

L. fit £ tf # Sr * ^ it ft . = R8^f/K h A- 

--^ty, -y -£ v , * ?■ V 7 3- jv v *s ^ * ^ jv 9 — ->^y— -ff- j^^ — t 
A- . 7 9 J - fr, 4 if t? « HI « . ^nS:«JESIii-5rttii3, Jfe^SttTywa-^i 

[ 0 0 7 7 ] 
[SUSAN 

4 v. 

[ 0 0 7 8 ] 

[ IS 16 09 1 ] *^jI? = 4/J15c»*«>»« 
S?3R«f!Bt<0;fc«>a>SfcB:. F;W7^#7 • r/i'/l/y*- JCM 5 9 2 2 
LCYMSI (^^ = -^2 0g'/L, lfx + ^3g/L, a3?^*;*3g/L, ^ 7* 
^5g/L, pH 6. 0) "C* ig « L ft , 8 i> # li In J: 9 « ft L fc . btltcW.m# 
£50mM YV*-M.mmffim (pH8. 5), 0. 02% 2-^>*/M^- 
A'fettl t 2mM 7i-/u^ ?y^;u* = ;i-7;i't U K (PMSF) T 38 L , C — K tf 

- * - (b i o specks!) ia<)«#8, jS't»(tfcJ:oaflEa**»*L, 

± f9 £ ® fc . * © ± fi^- BS $ # 3 0 % & ft |C £ 5 $ T S&flP L , 3 0%fift^4r^tfS*«iSf 
li (1 OmM h !) ( P H8. 5), 0. 0 1 ^ / fx?;-^ 

» 10% :/ J) -fe n - ) T¥SftLfc7ix^--fe7r n-^HP (2. 6cmX10 
cm) KSSflD-Lfcft, *»l«rl*i*3 0%-0%©4E8HJ|:J:9*(lllft. NAD 
PHftSlt3, 4-S?j« h * -> 7 ^ sA-7 * h V » 5c S tt 14, ^ 12 ^ ffl PS # I- «t f£ £ , 

[ 0 0 7 9 ] 
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. 5 c m X 5cm) tiJlL, O-O. 5 Mlftt H) n O^lESHi ^ffo fc, & ft 
[ 0 0 8 0 ] 

& *g 8 jff i£ £ 0 . Ol'^-^M/Fi?;-^, 10»^JtP-**«&5mM!l 
ls®t* V * Alfcffi® ( P H 8. 0) fcStlr Lfcfft. HI««iBET?¥«ftLfctKP*S/T 
* 4" h # 7 A (0. 5cmX10cm) 8$ An L , 5 - 3 5 OmMU V^* !) 

m (ph 8. o) (D&m^mfettiZ'a o fc 0 «u l ft , ftt>Jt»«tis*a» 

1 ) . 

[ 0 0 8 1 J 



©ttfirtttt l 9 6 


mU/mgTfco/ 




1 1 l^/Tt. 


[ 0 0 8 2 ] 








[55 1 ] 








7>rryf 


^>/^« 

(mg) 


(U) 


(mU/mg) 




15, 000 








6,580 


24. 1 


3. 66 




377 


7.00 


18.6 


Mo n o Q 


31.4 


3.75 


119 




0. 245 


0. 048 


196 



[ 0 0 8 3 ] 

[His #12] # /uti=./umjb##<o&*mmfe 

IS13 8, 000-CfeofCo ^-^-ry ^^G 2 0 0 <0 5i6* 7 ^ irffl V^T » 

-^fi^Sl^Lfc^r^s tt 3 8 . ooo-cfeofco Sfot, *^^»i^y^-<bffi^^^ 

fee 

[ 0 0 8 4 ] 

[ H 16 0»J 3 ] ^yw^^/uil7c^^(7)MiipH 
fflV>TpHSr^{b$^T,^IS«l-e^btv^^^£03, 4-v>^ h^v/7x^;UTt F 
E|2|C^Lfc 0 MSpH ( 8 0 %6l±0«»StttrS LfcfcHJ «t , 5. 5-6. 5 "C t> 

[ 0 0 8 5 ] 

[ H «£ 09 4 ] *^2R = yua7c»*w^i8fflffi 

%£« 1 -e» fcftfc#§g£JI¥K£&0=<D 5 «r*fls **T, 3, 4-s**h* 

fcft*fStt-eg L, BSKSLfc. ( 8 0 %a±0«»Stt«r« Lfci&S ffH) 

(i5 0-5 St^fcofc, 
[ 0 0 8 6 ] 

L9tmm s ] */u# = ^3t7c»*<ossfrwntt 

UliltfHJifc^iJrt^^^hy, ^ hx^7;K 3£ £ ix J£ £ it , co it tg £ /£; <tj 
£ 3 , 4-5?^ h*i/7*=^7t h^OljEIrl 0 Oi Lfttt»iSttt*L, «2 
(^/U^^/U3l7c^^(7jSK^^tS) fc » U fc o ft 33 , 1- (3, F^y7x = 

/U ) -.g-^P/^y^/U Id »tSK*»iftttt, ifc <B i 5 »'J £ L D 5 0mM 
-SSiSIS (pH 8. 5). 2. 5mM N A D P + , 5mM 1- ( 3 , 4 - V * 

y ^=.jv) - 2 - yp/v-^^i^^i^^tfS^it 3 otTSje^it, na 
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DPH»4j||;H45 3 4 0 n m <r>m-X* mfe-f Z> . 1UI4. 1 # Wl I- 1 n 

mo 10NADPH(!)t«i»It5lllHfc, £ , N AD HtSSfti 3 , 4 - v? 
^h*^7*=^r.irh^OJS3cfiftt»4, &©±?U:LT»lj£Lfc. 5 0mM y >- ^ 
y?^$»fl£(pH 6. 5), 0. 2mM NADH, 5 m M 3, 4 - v 5 h * -> 7 

340 nmiDKjfeS(75^'>5riai^-r5„ lUtt, ld^tl /imo 1 CNADH©g'> 

[ 0 0 8 7 ] 



I* 2 J 





(mM) 


ITtJMT TVs 


1 M /» i 1 f—4 l-L. 
(%) 




5 


NADPH 


100 




5 


NADH 


0.0 


(S) — i — (3 4— */lWsJi-fif) — 2— 


5 


NADP+ 


0. 0 


( n ) — 1 — (3 A — V* i K*V7x-H') — 2 —T pa" /-rt/ 


5 


NADP+ 


0. 0 




20 


NADPH 


3170 




20 


NADPH 


3670 




20 


NADPH 


6780 




20 


NADPH 


8040 


2-^du-i - (3* -^n7i^) Sis 


2 


NADPH 


922 




20 


NADPH 


1480 


2, A-^9>i>^T> 


20 


NADPH 


422 




20 


NADPH 


256 


1 -Ti? F*v/-2-yp/W 


20 


NADPH 


24700 


2-7i? h^S/S/^n^^/v 


20 


NADPH 


567 


4' h^v^n 


20 


NADPH 


283 




20 


NADPH 


739 




20 


NADPH 


939 


2-r-t? ^v/-3-^;y 


20 


NADPH 


589 




20 


NADPH 


1320 




1 


NADPH 


644 




20 


NADPH 


2590 


'* h^rv'Tir 


20 


NADPH 


117 



[ 0 0 8 8 ] 

i%mm 6 ] i> ^#.^yu*7c»* *m ^ it ( s ) - 1 -• ( 3 , 4 - v * y * i/y * = ^ 

200mM V V $ &1&ffi& ( P H 6 . 5 ) , 1 m M NADP + > 2U 9 >V 

^ — * tK §if g£ Sit (WAKOK1) s 250mM ^;Va-^., 0. 25U # ;U # ~ A* 
3 7C gf §!f , 5 0mM 3, 4 - V * Y * is y * ~ T * Y y S * ^ ts Rfofc I m I. * ^ ^ 2 

5^T3&#&jS£-tffc 0 frj* L fc (S) -1- ( 3 , 4-v>^ F^V7i=^) - 2 - y 

AD X_ T > (S) - 1 - (3, 4 - is * y * i/ y =- jv) - 2- 7 p n/N°y-^SrfflaiL, a 
W»tt«:IilS«ELfc«, 0 . 5 m L G> » # »" (n--^r^^:^y^a/^-yU=4 : 1 

^^fiJ^^AIi, ^n^ft¥HttaS?ifi^7/Vt;l/OF (CH I RALCEL O 
F 4.6 mm X 25 cm)£fflV^ n - ^ 3f if > : 4 V ^ n / — = 4 : 1 
<£> i§ $ , SSI. OmL/min. & § 2 2 0 n m x MS40t:(c:J:i9fTofc 0 

*2H Cio L (S) -1- (3, 4-5?* 3/ 7* = AO - 2 - 7 n . 

V - 9 9 % e e J&L ± t? * o fc 0 

[ 0 0 8 9 ] 

* fc % £ (S) -1- (3, 4-'^^ h^v^7x-;H - 2- /n/^ - ^ £ # 

X9u-?h9yy>(--C7£&L, W#JB5»-C*>a3, 4 - i? * Y * is y x - 7 ± b 
*ti-5lR^S:*^fc 0 t*b*)» Thermon3000 (1 0 %) - Chromoso 
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rb W (AW-DMCS, Mesh 60-80) , 3. 2mmx2 10cm£ffl^, 
^7AMHlOtH, TK^^-T^^^^fflS (FID) £*tJfflLT#WL/c 0 % V> 

& m , s & & & ^ \* m 9 5 % t o 0 

[ 0 0 9 0 ] 

[*lfc«l 7 ] ^yu^^/ua7c^^(7)gB^T^y^Sa^J 

ft? #f l> fc 0 7;;SE ?IJ SB ?IJ # : 3 £ ^ L 0 £ , SD S - P AGEO^i D v 
*^# = /pJS5E»*S:^tf y^Wr^Sr^I 9 W 2 0ife#&, 9 *? >v x y K ^ :/ ^ ^ - if 
Srffl^T, 3 5t-e»«>f ^ • ^/i" y>f ^x^aySrfrofc, m it V fc ^ 7 * K £ i£ ffl 
HPLC ($y-8TSK gel ODS-80-Ts, 2. 0mm X 250m 
m) 8rfflV>, 0. 1% h y 7/^uSStf7t F=H)/K0^7^iy FSlUlvJ; 

[ 0 0 9 1 ] 

^KLfc-</f Kt°-^iS: 1 e p _ 4 1 £ L , 7 P nr-r>'v'-^y^- (Hewl e t 
t Packard G1005A Protein Sequencer Syste 
m) laHTWREJlJ^ffffJrffofc. lep_4 1^7^y^E?iJSrgS?iJ#^:4 

[ 0 0 9 2 ] 

[ 31 ife #J 8 ] h^7^*7 • f/^^y^r^fc^ftft^DNAOSg 
h >^ 7 * # 7 ■ *f >vf U y J CM 5 9 2 1 ft Y Mi^i t igt L , ^ ft £ i@ gi L 

fco S#^^Jfefe*DNAOSSli, Me t h. Cell Biol. 29, 3 
9-44 (1975) V ft tz Q 

[ 0 0 9 3 ] 

[ft ft M 9 ] */Ks;HiB*ifif ©37«*©?n-=:y^ 

N^ffi, i e p _ 4 1 <dt $ s & K\zzti?ti* >- ? - , 7^f iry^y 

7><^-£l^55cbfc 0 tJlfftOSSEJUSrEJlJtt : 5 (TdCR-Nl) , 6 
(TdCR-4 1) IC^Lfco 
[ 0 0 9 4 ] 

-? 7 4 — TdCR-Nl£TdCR-41#50pmol* dNTPlOnmol, h 
;V7^7'T/^U^-4*!feft(*DNA50ng, Ex-Ta qffll»$ (Sfiig 
St) , E x - T a q 2U (SSiglS!) Sr^tf 5 0 m L^S^IJrffl^, ^tt (94t 
, 3 0 g> ) , T - - ^ (5 It, 3 0 # ) , W ft (70t, 2 0 8?) ^30t^;K G 
eneAmp PCR System 2400 y -g) SrfflV>tfi 1 o 

/C 0 
[ 0 0 9 5 ] 

PCRg|£iS^-8JS:7#p-^y;>fiSftil:J; 5«fffLfeg*, 3 3 0 b P fcfc^lc 
#S»i:SbJi5/<y K # & ttl "C # . ft fe ft fc D N A m ft Sr 7 * / - / ? p n A 
«WS> x^y-yi/ftRfcLTiajRL, Ec oRITBRSXiBftlfca, T $n~*>? 
^ II ®I Srff @ t^^V K^a^?r9)D Bl, Sephag 1 a s Band 

Prep Kit(:7r>i'^$'7infci:9f*»Lfc. 
[ 0 0 9 6] 

^btbfcDNAWitS:, EcoRI-C»ftLfcpUC18 (£S£9l) tTakara 
Li ga t i on Ki t Sr ffl T . y << ? - i/ 3 > L y *M J M 1 0 9 {* 

[ 0 0 9 7 ] 

» ft(E*«e *: 7 ^ tT i/ U ^ ( 5 0 m g / m L ) £ ^ 1p L B ife h - F !i 7* h V 

„ 0. 5 % /< ? h - g# S ^ * * , l%Sftt HT, LBigJfti:PI&1-)7 P l'-h 

±-C£W£-£, B l ue/Wh i t e ± U # is a l/fet £ V ti1t^ < ^fr<D &&<D 

3D^-S:7ytf^!) y«:*tfJSftLB«»T?««L, F l ex i-Pr ep (7 r ^ 
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[ 0 0 9 8 ] 

mmLtz? y X * K«rJBV*T, ff A D N A <b J£ S £ n £ ft? «f L fc . D N A & £ £ JIJ <£> ff *f 
{Cft^BigDye Terminator Cycle Sequencing F-S 
ready Reaction Kit ( — * V ^ )V — 1) ^ffl^TPCRJrfr 
DNAi/-{ryt-AB I PRI SM TM 3 1 0 ( /< - * ^ :n jU ^ - $f ) |C <k 9 ft 
ofco »«Sixfc37««o*SEJiJtEJiJ#f : 7HT?Lt, 
[ 0 0 9 9 ] 

[Jtttfl i o] *^* = ^a7c»*afi^^ = 7«««ia©a[*Ewo»tff 

V fry Aifiy • r^^Uy *-4*Jfefe#DNAS:t!lli6»*B amH I T $Hfc L , T 4 y 
#--fe?£fflV>T 1 6t:T^^iryU7 • # Brtf £ gi ft * * fc . 

ft fc , /7^-TdCR-59 (E3*J## : 8) j3 iUT d C R - 2 3 4 (E5!l*» :.. 
9) 1 0 0 p m o 1, iftDNA«r2 5 n g, E'x-Ta qfflg|« ( £ ffi S Si ) , 

Ex-Taq 2 U (^fi^SJ) Sr^tf 5 0 /z L Srffl V\ ^tt (94t, 30» 

) . T (55^, 30») , # £ (72t, 7 £ ) £ 3 0 If -f ^ ;K GeneAm 

p PCR System 2400 (/^- ^yx/l/v-g) Srffl^Tffofc, PCR 
5lSi(D-a«:7ifa-^y;Ulg^lta 9 ft? #f L jg: , )S 2 0 0 0 b p <£> D N A #f 
# # t& tti 1? § fc . rODNAi^tfSrSephagl as BandPrep Ki t (7 

AEJIttEJI**: 11^ i^a*ix5T5y»EJBSrE5y#-8-: 2 RlSI". O R F ft $ tt 
, Genetyx-win (ISSC^tt-tf^X-fs/^^jH) ^7 hSrffl^ttrofc, 
[0100] 

[*IWM] *;u#^;HtE»I»6^t d CR 1 FpSE- 

t d x<omm 

fc «>(C , ^5^^-Td-ATGl (£?IJ3I ^ : 10) . T d - X b a R (E?I#» : 1 
1 ) Ltc 0 
[0101] 

/7^-Td-ATGliTd-XbaRH50 pmol, dNTPIO nmo 
1, h;>7^*7 • f^^I^y^-ASSftfeffDNA 5 0 ng, Pfu Turbo 
DNA polymeraseffl^WiS (S TRATAGENEl) % Pfu Tur 
bo DNA polymerase 3. 75 U ( S T R A T AG E N Efi) 
tf 5 0 u L ffl V^, ^tt (95t, 2^30&) % T ~ - A> ( 5 5 *C % 1 #) * 

#5 (7 2t, 1 # ) i 3 0 t^^/K GeneAmp PCR System 2.40 
0 (^-^yrc^^-ii) Srffl^TfTofeo H ttlfc P C Rift & T d - P C R 1 t L 

[0102]. 

IHtifcP CRife?:, 7xy-;i/-?nu*;^ft|il8, * / — /uftB 2: UT @iR L 
fc , Td-PCRl&BspHI, Xba I <D 2 1 <0 mf8L#% "? ffl 1k L 1t& , T 13 n - X 
y^®^*iSSrffV>, BWiT'ta^^Koaj^SrSJQHiL. Sephaglas Ban 
dPrep Ki t (7 7 isTM) ± 9 At Si L . 
[0103] 

tlR»*iBftSlxfcTd-PCRltt, N c o I , Xba I <0 2 0(DflRg*TiBft Ifc 
-<**-pS.E 420D (#^2000-189170) fc T a • k a r a Ligati 
on Ki t*fflV^T7^y-v'3yt N *|IIJM1 0 9«ct»irfiJjHfc 0 ff2 « & & 
«5«:T > if y ^«r^tr L B«»"C*W S J* A ft O tt 8 E 51 £ tff L fc . ::^?{|' 
btitc^y^^ K £r p S E - T D X ^ L tz Q 7 y X * \* mm (D & & m 4 1, 1t 0 
[0104] 

[|S«1 2] A/i/jK^^asgSlgf T d CR lO-fllt^fr^?^^ KpUC- 

t d x (omm 
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^yl/sRi^SJcSilfi? ^OR FOX b a I A» 3 1 

^y-f^-Td-XbaF (ia?IJ##: 12) , T d — T A A 1 ( B2 ?lj # ^ : 1 



^7^-Td-XbaFi:T(I-TAAlH50 pmol.dNTPlO nmo 
1 > Wl/?^#5 •f/^l'5't l -ft*ftfeftDNA 5 0 n g , Pfu Turbo 
DNA polymerase/B^^ag (STRATAGENES) > Pfu Tur 
bo DNA polymerase 3. 7 5 U (STRATAGENES) ^ 
tf50juL<O£j&$£rffllV ^tt (9 2^3 0#) , 7 = - ^ (5 5t, 15)) , 

# ft (7 1 # ) «:3 0-J->f^^ % .GeneAmp PCR System 240 10 

0 {s<-*>^)V-*-W:) fcEV^TfTofc. inixfcPCRiftnd-PCR2tb 



)HnfcPCRf«^, 7xy-;^-^Dn^;^ftfflt x :n * /- ,u it ® t L T ChI ft L 
tzo Td-PCR2lrXba ItSftlfc*, 7#n~*y^®^&Kj£fTV^ i«it 
S^^K^&^SrgJtJfctiL, Sephag 1 a s BandPrep Ki t ( 7 7 ^ ^ 

[0107] 

IMR»3RJH{k3frfcTd-PCR2tt:, X b a I tlftlfep UC 1 8 (SfiigS) t T 
akara Ligation Ki t ^ffl^t H 3 ^ *ilJM109ft 20 

^^W^^UfCo fl2«if£&*£7 ^ VSr^tf L Bigift-C£W£i*:> }? A »r # <3 & S 

EMSrWtf Lfc. ::tftbhfcr5^5 KtpUC-TDXilfc. ^7^5K«Ufio 
i§S5r0 5 lu/T tfc 0 



[ n is m i 3] ^yv^^/uss^iifi^T a cr lo-wsr-g-tf:/?*? Kp sg- 
t d x <nmm 

Uttfli l tEt©*SiH«©*»"e»feiifcPCRS<l!Td-PCR iSr, 7 * y - 
yU-^DDsJx^AttWft, ^y-A-ifcK^, BspHI, Xb a I (O 2 0(0»]PSSf t 

phaglas BandPrep K i t (7r^^^7R) l:±9»Slfc 0 30 



»J|R»5S?8^*ilfcTd~PCRltt % N c o I % X b a I (D 2 ^ (D M -V m it L tc 

feSfA^O^^^ - * IS*li*»ef £ *tf ^ y ^KpSE-BSGl (#ffi20 
00-189170) iTakara Ligation Kit^fflV^T7^^-v / ^ 
>" L, iclgJM109»5:»Sfefetfco ®«K^«S:T^t: 0 i/yySr^tfLBiSiST? 
£W £ it, #A»tf<0|fi£ej««:fl*fLfc. ::"Cf»bftt^7^$ KtpSG-TDX 

[0110] 

immm 1 4] ^^^-^isgiie^TdCR l^s-rs^y*^ k p se-t 

D R 1 OS| 40 
XCfll 2T»e>tb^7 P 7^^ KpUC-TDXi:jHR»*Xb a ItSftL, 9 J - 
^itJRft, T^fn-^«»8c»S:fT^, T d C R 1 ft fie =t - » fc ^ tf tt 0 . 8 k b <D 
^VKSrWQWL* Sephag las BandPrep (Amersham Ph 
armac i a Bi o tech®!) £ 5 » SL 0 Jft L fc . » E> hfc D N ABf t , M 

»J E # * T iiHt L * T;^!)7t^77^-^M1S, 7x;-/^[lj, ? ^ ; - fr- $ 
DP7jwUAttt±j> ^nn^;K|W, xir ; - yujtgLfc^? ^ ^ KpSE-TDXSrT 
aKaRa Li ga t i on Ki t tffl^T 7^-'> a y Lfe, 7 4 V ~ ^ 3 X L 
fcDNAlCioT^lf JM1 0 9ft^)gSg»l, 7 V t° v- !J > (50 m g / L) Sr 
^tpLBlgifiT^W^^, ttbtbfc^KtemttJ:^^^^^ KtF 1 e x i P r e p |C «fc 
9 «Si Lfc fl ^TdCRHgf^^, TdCRUH^|/^7^ K 50 



3 ) Sr A L o 
[0105] 



[0106] 



[0108] 



[0109] 
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[0111] 

[HJSW 1 5] ^^^^/Witjc^^ite^f-TdCRl ttt^MSJlSO/^r'-^Ki*:^ 
Silfif 5r*%St57'7^ ? K p SG-TDR 1 « |g 

3? Jfi 0J 1 2'C#bixfc7 P 7^5 KpUC-TDXSrMl»iXba I "VffiitL* * J - 
frit®®* T v - *m,%fa%Zft^ . T d C R 1 »e^-©-g|5£-§-if» 0 . 8 bp© 
K^D!)UjL, S e p h a g 1 a s BandPrep (Amersham Ph 
armacia BiotechM) £ J: D Mf 9L B ft L fc . ^ ilfc D N A Brfr i > H 
ffl R Hi # fl!Hb L , 7/^D7t^7r^-^fil8, 

d o * ;V A tt W , ^nn/Jx/UAtttii, x.? / — /VjtRLfc/?^ 5 KpSG-TDXSr, 
TaKaRa Li ga t i on Ki t ^ffl^T?^ y Lfc. y -7* - •> a >< 

IfcDNAiaot^IlJMl 0 9ttc&J&KfcifeL, 7 !> 5" (5 0 mg/L) 

Sr^tfLBigffif^W^*, ifjHfclieittiOT - ?^? K & F 1 e x i P r e p I: 
iOffiSLfc, ZM&gt, /A-3-^B*tB*iTdCRiSB*t*Sprt4^7^ 

5 Fl?J»5pSG-TDRlHfe. 
[ 0 1 1 2 J 

[01131 

C**«9 l 6 ] *^# = ^a?cllJ(f©Stt*B 

*/p#=./Pffl5cB*S:«S1"57'7^5 Kp S E-TDR 1 £#^#=wi'jfpc8**i:*!r:£ 
Iftj(5©^/U3-^l!l*S8f 4ft?8St5 7'7^ 5 Kp SG-TDR 1 1? B » & $ H 
fc7v^MjM10 9«^7Vf->y^^^tfjK^LB^itit?*l-«30 c Cit§lt, 0. 1 
mM I PTG^ftli, * h \Z. 4 SrfTo fc. 

[0114] 

8#&iS<k#(!tfc«l: "9 i|Lfc«, 0. 5 M N a C 1 , 0. 02% 2 - p< ^ # y h 
9 J - . 2 mM PMSF, 1 O % ^ !l t !) V Srttf 5 0 mM yv&#!;:7Aijg 
ffijfc ( P H6. 5) |C8S$L, «t t) ®# 9 ft e>nfc_hfli 

&<iiiffljs»tHj£i:Lfc. £UfBBa»aifc£fflv^T3, 4-^^h^->7i=^T-fehyiS7c 

life. lOOmM !) VS* D (pH6. 5). 2. 5 mM N A D + , 

100 mM? ;l> =>- Xt3 £Tfm$S ZStsfcl&m* -? 3 0 "C "C? f? o fc „ lUtt, IBS* 

6 # |C *S V> T 1 # ffl 1 /z m o 1 WNADHi^^SltieiiHfc. 
[01 15] 

€-$Si!fflBatttiijK£;8V^T3, 4-v 5 ^ h*->7i=.^T-feh^a5nSttt^^3-^J047k 
*»*iStt*»j£Lfc».*«r*3fc;j*Lfc. ^ 1* ft t> 3 , 4 — v? h * f 7 ^ = 7 -fe h 

^ » 5E ffitt & * -r * r t # us * ft it . 

[0116] 



[* 3 ] 









mU/mg-protein 


U/mR-protein 




0 


0 


pSE-TORI 


61.6 


0 


pSG-TDRI 


57.0 


4.07 



[0117] 

[ % m m 1 7] f--y*o^-f-fe^ - tHf^x4»fc©Jfcfi#DNA«)»B 
*S/*n-^>r-fe^-*fe^trv ? ^ X2180-1B (Yeast Genetic S 
tock Center) SrYM»»"C»*L, i*SrlU!Lfc. f*^f)©ftfe#D 
NAOHMfj:, Me t h. Cell Biol. 2 9, 39-44 (1975) 

fcB«©*» C J: 0 ffo fc 0 

[0118] 

[ H ft 1 8 ] #^2K = yU»7C#*(D**n^ YGL15 7w 




(24) JP 2005-2 A 2005. 1. 6 

DDB JI:liJtlt^5fS^/^SYGLl 5 7w (SWISS-PROT A 
ccession No., P 5 3 1 1 1 ) M # t~ 5 D N A SE ?IJ (DDBJ A 
ccession No. Z48618). *:Sl: P C Rffl ^7^f YG L 1 - AT 
Gl (ffi?IJ#^ : 14) % YGL1-TAA1 ( E # ^ : 15) Sr£$Lfc 0 
[0119] 

— S:#2 5pmol* dNTPlOnmo 1, ty#P^>f -fe^ • tur^ift 
3fc?fe£ftDNA50ng,Pfu DNA polymeraseffli®1ljfi£ (STRA 
T AG E N El!) ^ Pfu DNA polymerase 2 U (STRATAGE 
N E») «r^tf5 0ML*)RJEifc«:J8V^ gft (95t, 4 5f» , 7 = -^ (55t, 
309)-, #fi (72t, 1*20&) S:30t^^K GeneAmp PCR Sy 10 
stem 2 4 0 0' ( '< - * S * )V ^ © ) ftffl^T P C R ifrotgft, #S«4* 

[0120] 

*«i*fr73:;-;HSl«, 0J|5R^^B s p H I , Xb a It2«ftL x ftj PS 81 S 
Ncol, Xba I , e2ligftlt'<H-pSE 4 2 0 DHAKARA Liga 

t i on Ki tKiJj-fy-'/syit. 7^y-^3^tfcDNAi:±9*iaj 
Ml09KS:®SfiUl,ryf^Uy (5 0mg/L) S:ttfLB«I-C4WL, ft b 
JlfcMe**J: 5 KtrF 1 e x i P r e pfci JMLfc, 

[0121] 

7* 7 * S KcoffADNAgp^cOJfiSga^iJSr^ffL, ^<£;£*£K!?iJ#^: 1 9|C^Lfc 0 20 
»6hfc*SEJItt, DD B J \ZL&§k$inX^Z&mW>mb%±Xc-9L Ltco fthtitcy 
5^5 KfcpSE-YGP7itft, e 59 # * : le^JttSia^J^fc^aiSixST^ySt 
SE?"JSrEl^J#^- : 1 7|:^Lt e :/ 5 * 5 K«»0>Sg«:ia9U:^Lfc. 
[0122] 

[ H J6 1 9] ^^sK-^ilTcB^^^^ci^YGL 1 5 7wi:ftfS«W^;^- 
^HaTkS^^itfi^Sr^^mi-^^y^^ K p SG-YGP 7 <omm 

ft&ftto&n? * = &-£t* 7? * $ Kp SE-BSG 1 («12 0 

00-374593) £ N h e I , Xb a I © 2 o©BKB*t?rtSft p S E - Y 
GP7i» & WI»SK-e"W !WlfcYGL157 w »e ^. «: * tf D NA#r)t£Takara 
Li ga t i on Ki t tffl^T 7 ^ ^- V 3 y Lft, 7^-'>3 y LfcDNAia 30 
9*»»JM10 9***«IK»L, Z > tT y 2/ (50mg/D £-&tfLB*&ffl-C£ 
ft, ^^tLfc^fffe^^ct^^y^^ KSr F 1 e x iPr e p 1^ J: 5 fflf « L , >f )V zi - 
^JftTk^i^t YGL 1 5 7wSr|^l*|c:3Sa"5riB4^5^5 KtifeS p SG-YGP 7 t 
»fc 0 * KfflP«05iSSS:Hl 0 lc« Lfc. 
[0123] 

[ 3l IS #J 2 0 ] ^^sP^^JSTcftS^^^en^ YGL03 9w (D^D-^y^ 
DDB J l:IftSJltV>5f S?y/^f YGLO 3 9w (SWISS-PROT A 
ccession No. P53183) K 2t l£ -T £ D N A gfi ?ij (DDBJ Ac 
cession No. Z72561) 5:Sl: P C R ffl ^ 7 >f v - Y G L 2 - A T G 

2 (ffi?lj#^: 18) , YGL2-TAA2 (EJS»* : 19) fe*«Lt. 40 
[0124] 

^7^-5:#25pmo 1, d NT P 1 0 nmo 1 , t-;^ D7^t^ • t 
*lfe*DNA5 0 n g, Pfu DNA polymerasefflSWfl£ (STRA 
TAGENE8) , P f u DNA polymerase 2U (STRATAGE 
NE©) 5 0 /i L ffl £ tt ( 9 5 <C x 4 5») . T = (SOt, 

3 0g>) % {* g (7 2t, 1»1 5») t30t>f ^/K GeneAmp PCR Sy 
s t em 2400 ( s< ;U *r - gt) H^TPCRitTotftS, »Sttft* 

[0125] 

it « fi « 4- 7 x y - ;w ft a « , apg^iBspHi, n h e i x~ 2 a m it l . sj ps ip * 50 . 
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Ncol, Xb a I f 2lSftlfc^H-pSE 4 2 0'DtTAKARA Liga 
tion Kit tiJ^y-v^gyLfc. 7>f y-S^a y LfcDN At i 8 
JM1 09l#£»ftiB&L> 7> y .( 5 0 m g / L) Sr^tfLBJ§ifit?^WL, # 

feiit»J(6ft»i!^7^5 KSrF 1 e x i Pr e p|:J:9»BLfc 0 * 5 Koff 

JOtt, DDB JKSftjSht^5Jt«E«i^4t-8Lfc. .»&h*:^7^? KipS 
E-YGD 9 t Ufco ffi?iJ#^: 20©<|[*EJ«*»bTa**t5T5y»EJH:E5l#* 

: 2 1 Id * L fc 0 ^ 7 * ^ KijgOiSgtBl 1 I- * t fc o 

[0126] 

[HM 2 1] *;^r;Hjc»*0**o^YGL 0 3 9w*te$BS*3fe0*OU3- 
^K**»*afi^S:*J8at5^5XS Kp SG-YGD9©** 

P SE-YGD9£EcoRI x Hindi I I <D 2 O tf) f&fl PS B X V r S *B ft L , ft&W 
*#0^;>3-*j&7kX#X»e^£^tP:/5*5 Kp S E-B SG 1 (#1 2 0 0 0 - 
3 74 5 9 3) i^HWXtflOlflLfe^/ua-^K^Xifi^Sr^tfDNAfffriTa 
kara Ligation K i t ftffl^T 7>f ^- a ^ Lfc. 
[0127] 

5-fy-VgyLfcDNAl:i!)*ilJMl 0 9*S:»!t6ftl, 7yt a ^!)y (50 
mg/L) Sr^tfLB^ifi^^ffL, # ttlfcfRg^ft i 8/7 ^ ; K F 1 exi P 
re P |dj;9ffi§iL, ^;U3-^IK*«B*iYGL 0 3 9 w«r^B||:88pn|/j:/7^ 
^ K?fc5pSG-YGD9t#k, :/ 7 * ^ Kflt£0>ia&frl9l 2 fc* Lfc 0 
[0128] 

[SffiM2 2] *yl/*=.7Ua5c»SlO*^n^ YDR54 1c <D ? v - ~ > iZ 
DDB J CSfiSHTV^Sf S^y/^f Y.DR 5 4 1 c (SWI SS-PROT A 
ccession No. U 4 3 8 3 4 - 5 ) 5 D N AE?'I (DDBJ 

Accession No. Z48239) S: Sfc P C R ffl^ 7 ^ ^ - YDR-AT 
Gl ( E 01 # * : 18) , Y D R - T A A 1 ( E ?IJ # : 23) Sr £ A L 0 

[0129] 

77^-H2 5 pmo U dNTPl Onmo 1» ty*nt-ft^ •■fel/tf^xj 
#2fefefrDNA50ng,Pfu DNA polymerasefflS®^ (STRA 
T A G E N E|!) „ Pfu DNA polymerase 2U (STRATAGE 
NES) £^tr5 0juLCOKJS*K£fflV^ (95t, 4 5g>) , T = - /W (5 2t, 

3 0 # ) , ffift (72t, 1»20#) ^30tO/K GeneAmp PCR Sy 
s t em 2400 ( /< - * > * >\> ^ - M) P C R ^ffo fc^L tlMiif 

[0130] 

itBBttSr^ay-yujfiaa, mibi** a f 1 i i i, xba it2ififtu mmm 

* N c o I , Xb a IT2iSftLfc^^-pSE 4 2 0 DiTAKARA Lig 
a t i on Ki t \Z. £ V 7 4 7 - i/ a ^ L tc 0 7 J ? - 5/ 3 >- L fc D N A Id J: 9 * » 
lJM109tt^Mg^L> TVfv-yv (50mg/L) £ * tf L B « jft T * W L % 

# *tfc»lt i 19 ^ 7 * 5 KSr F 1 e x i P r e p|d£9ffiJjLfco ~7 y * ^ YV> 
#ADNA«#0)tt£EJ«*tf*fL* tO»*feE?l#*: 2 7 Id ^ L fc . ft b ftfcJgS 
E?ltt, DDBJ lcSfi$ntv^5SSffi?i|^^[^S:lto * h htz /5 * S K«r p 
SE-YDRlHf:, E : 2 4 5> f « S jx5 7 ^ / 8E JIJiEWS t : 25 Id 
^Ifco 7° 7 * ^ Kfltft*>9&frHl 3 Id ^ L fc . 

[0131], 

LMmm2 3] ^;l//J?^;HSiiW*^u^YDR5 4 1 c i:tt?gM^^;^- 

*ia**#xae*«r#$5-3i-5 -f 7 ^ ^ kpsg-ygp7<dui* 

pSE-YDRUEc oRK Hindi I I<02o<0WJR#*-e~fi?BftL, ft ^ ^ 
SSEO^^a-^fiTkJdBXliSftttfr^^S Kp SE-B SG 1 (SI 2 0 0 0 - 
3 7 4 5 9 3) ^^8lf9!)taL/^/^-^*«6^^tfDNA|fri:Ta 
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kara Ligation K i t frffl^TJ-f y^^aVLfc, 
[0132] 

7^->3vifcD.NAiao^iijMi 0 9ffii:«ieiu rytr^!) V (5 0 

mg/L) ^^tpLBi^iTtf L, fH tifcllgitt i ^7 ^ ; K 4: F 1 ex i P 
r e pi:J;!)»SSl, ^;V3-^||i7|c*BIi YDR 5 4 1 c Srl^tl^a^BEi^? ^ 
?Ff*5pSG-YDRlfcffk. :/7*5K*»<BiaSSriai4fc^L;fc. 
[0133] 

[Hffii2 4] #/U#^/l/iI^g£iif<7)*^P^ YGL157w,YGL039w > Y 
D R 5 4 1 c Ofgtttftfg 

p S E - YG P 7, p S E- YGD 9 , pSE-YDRl, pSG~YGP7, p 
SG-YGD9, p SG-YDR 1 ^ ^ Hfnt 1 1 5 J M 1 0 9 ft t: T f £ if. 

y>5r^tfLBigflii-e^*L. 0. 1 mM I P TGCi 0 R»S: 4 l$fflfTt\ 8^ 

miic ct 9 * ■ is # * n tz o 

[0134] 

(5 OmM KPB pH 8 . 0 , 1 m M EDTA, 0 
. 02% 2-ME, 2mM PMSF, 10% G 1 y c e r o 1 ) CKSl, i*S 

[0135] 

* 4 L fc 0 YGL157w (p S E - YG P 7 i: p S G - YG P 7) , YGL0 3 9 

w (pSE-YGD9ipSG-YGD9) * YD R 5 4 1 c (pSE-YDRl£pS 
G-YDR1) ft, ft t> 3 , 4-v ? ^h^r^7^^/UT-feh>'il7n^SfStt5:*-r6 

[0136] 
[« 4 ] 





3, 4->' M»7x:*7ttt»7cf£tt 




mU/ing-protein 


mU/mg-protein 




0.0 


0.0 


PSE-YGP7 


39.0 


0.0 


PSG-YGP7 


6.85 


2320 


PSE-YGD9 


19.1 


0.0 


PSG-YGD9 


20.0 


1340 


pSE-YDRl 


21.0 


0.0 


pSG-YDRl 


30.0 


30.0 



[0137] 

L9*M®I 2 5 ] tfyUtf^^STcftiROsfc^en^ YGL157w, Y G L 0 3 9 w , 
YDR541 c J; 5 (S) -1- (3, h * > 7 x =. ^ ) - 2- /o^V 

»*»ESrW»Lfca. 2 0 0 mM V *S & X }) V J* Ifeffi (pH 6. 5) , ImM N 
ADP + , 2U ?Jl>='-xm*m&m <WAKOtt3B)\ 2 5 0 mM ^ 3 - * % 0 
. 2U *^eo^Sl 50mM 3, 4 - 5? p< h 3r > 7 m ~ /U T ± b > £ tf S i& 1 
m L c f"C N 2 5 e C-C^«S^^^fCo £ /* L fc (S) - 1 - (3, 4-v?^h^'>7^ = 

Y G L 1 5 7 w (pSE-YGP7) 12 J& 4* 6 6 % 9 3 . 7 % e e , YGL039w ( 
PSE-YGD9) (ilR* 9 4%T9 3. 6%ee,YDR541c (pSE-YDRl 
) I2lft*6%-C94. 8 % e e (D (S) -1- (3, 4 - V * V * > V * =• ^ ) - 2 - ^ 

[0138] 
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^ *fi <0 S5 V (S) -1- (3, 4 - v 5 * h * 7 i = ) - 2 - 7n s< J -jVntySfrtfi 
[0139] 

SEQUENCE LISTING 
(110) DAICEL CHEMICAL INDUSTRIES. LTD. 

(120) Polynucleotides encoding a novel carbonyl reductase, its honologu 
es, and use thereof 

(130) D1-A0302Y1 

(150) JP 2003-113402 

(151) 2003-04-17 

(160) 25 

(170) Patent In version 3.1 

(210) 1 

(211) 1035 

(212) DNA 

(213) Torulaspora delbrueckll 
(220) 

(221) CDS 

(222) (1).. (1032) 
(223) 

(400) 1 

atg tct att eta gtt tct ggt get act ggt ttt att get eta cat gtt 48 
Met Ser He Leu Val Ser Gly Ala Thr Gly Phe He Ala Leu His Val 



(28) 



JP 2005-2 A 2005. 1. 6 



10 



15 



gtc agt gat ttg ttg aag cag gat tac aaa gtt att ggt act gtt aga 
Val Ser Asp Leu Leu Lys Gin Asp Tyr Lys Val He Gly Thr Val Arg 
20 25 30 



96 



tct caa gaa aaa get gat aaa ttg cgt aag caa ttt ggc aac aat ccc 
Ser Gin Glu Lys Ala Asp Lys Leu Arg Lys Gin Phe Gly Asn Asn Pro 

35 40 45 



144 



10 



aat ctt tec ttt gaa ttg gtt tea gat att get get cct gaa get ttt 192 
Asn Leu Ser Phe Glu Leu Val Ser Asp He Ala Ala Pro Glu Ala Phe 
50 55 60 

gac aaa gtc ttt cag aaa cat ggc aag gac ate aaa gtg gtg ttg cac 240 
Asp Lys Val Phe Gin Lys His Gly Lys Asp lie Lys Val Val Leu His 
65 70 75 80 



20 



aca get tct cct ttc act eta gaa acc aca aat tat gag aaa gat ctg 
Thr Ala Ser Pro Phe Thr Leu Glu Thr Thr Asn Tyr Glu Lys Asp Leu 
85 90 95 



288 



30 



ttg ctt cca gca gtg aat ggt aca aag agt ate ctg gag teg att aag 
Leu Leu Pro Ala Val Asn Gly Thr Lys Ser lie Leu Glu Ser He Lys 
100 105 110 



336 



aaa tac get get gat tct gtc gag aga gta gtc ate aca teg tct tac 
Lys Tyr Ala Ala Asp Ser Val Glu Arg Val Val He Thr Ser Ser Tyr 
115 120 125 



384 



40 



(29) 
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get gee gtc atg aat gtt teg aaa gaa ggc gac ggc tea ata gtc tac 
Ala Ala Yal Met Asn Yal Ser Lys Glu Gly Asp Gly Ser He Val Tyr 
130 135 140 



432 



act gag aag gat tgg aac cct gee act tgg gaa aac tgt cag ata gat 
Thr Glu Lys Asp Trp Asn Pro Ala Thr Trp Glu Asn Cys Gin He Asp 
145 150 155 160 



480 



10 



ggt ttg aat get tat tgt ggg tec aag aag eta gca gaa aag get gca 
Gly Leu Asn Ala Tyr Cys Gly Ser Lys Lys Leu Ala Glu Lys Ala Ala 
165 170 175 



528 



tgg gac ttc ttt gaa gat aat aaa aac gtt gtc aag ttc aaa ctg age 
Trp Asp Phe Phe Glu Asp Asn Lys Asn Val Yal Lys Phe Lys Leu Ser 
180 185 190 



576 



20 



atg ate aat cct act tac gtt ttc ggg cct cag eta ttt gat gag gac 624 
Met He Asn Pro Thr Tyr Val Phe Gly Pro Gin Leu Phe Asp Glu Asp 
195 200 205 

gtg aag gat aaa ttg aat act tec tgt gag eta att aac tea att ata 672 
Val Lys Asp Lys Leu Asn Thr Ser Cys Glu Leu lie Asn Ser lie He 
210 215 220 



30 



aag aat aat cct cag gtg gga tat eta tta gag aat att aaa ggt cat 
Lys Asn Asn Pro Gin Vat Gly Tyr Leu Leu Glu Asn He Lys Gly His 

225 230 235 240 



720 



40 



(30) 
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ttc gtt gat gtc aga gat gtt get aag get cac ttg gtg gca ttc caa 
Phe Val Asp Val Arg Asp Val Ala Lys Ala His Leu Val Ala Phe Gin 

245 250 255 



768 



aag gat gaa get att gga cag aga ctg etc ace tea aat ggt cgt ttc 
Lys Asp Glu Ala He Gly Gin Arg Leu Leu Thr Ser Asa Gly Arg Phe 
260 265 270 



816 



10 



get tac caa gac etc gta gat att ate aat gag gat ttc cca caa ttg 
Ala Tyr Gin Asp Leu Val Asp He He Asn Glu Asp Phe Pro Gin Leu 
275 280 285 



864 



aag ggt aag gtc att gta gga aag cca ggt gec ggt aaa caa ttg tat 
Lys Gly Lys Val He Val Gly Lys Pro Gly Ala Gly Lys Gin Leu Tyr 
290 295 300 



912 



20 



ggc act ttc cca gac ate aac aac acc aga teg aag gag att ttg ggc 
Gly Thr Phe Pro Asp He Asn Asn Thr Arg Ser Lys Glu He Leu Gly 
305 310 315 320 



960 



ttc gaa ttc ate tct ctg cat aaa tec gtc cat gac act get get caa 
Phe Glu Phe He Ser Leu His Lys Ser Val His Asp Thr Ala Ala Gin 
325 330 335 



1008 



30 



gtt ttg aaa aaa gaa ggc aaa ttg taa 
Val Leu Lys Lys Glu Gly Lys Leu 
340 



1035 



40 



(31) J> 2005-2 A 2005. 1.6 



Asp Lys Val Phe Gin Lys His Gly Lys Asp lie Lys Val Val Leu His 
65 70 75 80 

Thr Ala Ser Pro Phe Thr Leu Glu Thr Thr Asn Tyr Glu Lys Asp Leu 
85 90 95 

Leu Leu Pro Ala Val Asn Gly Thr Lys Ser lie Leu Glu Ser He Lys 
100 105 110 

Lys Tyr Ala Ala Asp Ser Val Glu Arg Val Val He Thr Ser Ser Tyr 
115 120 125 



<210> 2 
<211> 344 

<212> PRT ; 
(213) Torulaspora delbrueckii 

J 
i 

i 

(400) 2 j 
Met Ser He Leu Val Ser Gly Ala Thr Gly Phe He Ala Leu His Val 10 
15 10 15 ! 

Val Ser Asp Leu Leu Lys Gin Asp Tyr Lys Val He Gly Thr Val Arg 
20 25 30 

Ser Gin Glu Lys Ala Asp Lys Leu Arg Lys Gin Phe Gly Asn Asn Pro ] 

35 40 45 20 I 

\ 
\ 

Asn Leu Ser Phe Glu Leu Val Ser Asp He Ala Ala Pro Glu Ala Phe j 

50 55 60 j 



30 



1 

40 -1 



(32) 
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Ala Ala Val Met Asn Val Ser Lys Glu Gly Asp Gly Ser He Val Tyr 
130 135 140 



Thr Glu Lys Asp Trp Asn Pro Ala Thr Trp Glu Asn Cys Gin lie Asp 

145 150 155 160 

Gly Leu Asn Ala Tyr Cys Gly Ser Lys Lys Leu Ala Glu Lys Ala Ala 
165 170 175 



10 s 



Trp Asp Phe Phe Glu Asp Asn Lys Asn Val Val Lys Phe Lys Leu Ser 
180 185 190 



Met He Asn Pro Thr Tyr Val Phe Gly Pro Gin Leu Phe Asp Glu Asp 
195 200 205 



20 



Val Lys Asp Lys Leu Asn Thr Ser Cys Glu Leu He Asn Ser He He 
210 215 220 



Lys Asn Asn Pro Gin Val Gly Tyr Leu Leu Glu Asn He Lys Gly His 

225 230 235 240 



30 



Phe Val Asp Val Arg Asp Val Ala Lys Ala His Leu Val Ala Phe Gin 

245 250 255 

Lys Asp Glu Ala He Gly Gin Arg Leu Leu Thr Ser Asn Gly Arg Phe 
260 265 270 

Ala Tyr Gin Asp Leu Val Asp He He Asn Glu Asp Phe Pro Gin Leu 



40 



3 
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275 280 285 

Lys Gly Lys Val He Val Gly Lys Pro Gly Ala Gly Lys Gin Leu Tyr 
290 295 300 

Gly Thr Phe Pro Asp He Asn Asn Thr Arg Ser Lys Glu He Leu Gly 
305 310 315 320 

Phe Glu Phe He Ser Leu His Lys Ser Val His Asp Thr Ala Ala Gin 

325 330 335 

Val Leu Lys Lys Glu Gly Lys Leu 
340 



10 



20 



(210) 3 

<211> 10 

(212) PRT 

(213) Torulaspora delbrueckii 

(400) 3 30 

Ser He Leu Val Ser Gly Ala Thr Gly Phe 
15 10 



<210> 4 

(211) 11 

(212) PRT 



40 



(34) 

<213> Torulaspora delbrueckii 



(400> 4 

Asp Leu Leu Leu Pro Ala Val Asn Gly Thr Lys 
15 10 



<210> 5 

(211) 32 

(212) MA 

(213) Artificial 

<220> 

(223) an artificially synthesized primer seuuence 
(220) 

(221) miscjeature 

(222) (30).. (30) 

(223) V = a, t, c, or g. 

(400) 5 

gtcgaattca tyttrgtbtc hggwgchacn gg 

(210) 6 

(211) 29 

(212) MA 

(213) Artificial 



(35) JP 2005-2 A 2005. 1. 6 

(220> 

(223) an artificially synthesized primer sequence 
<220> 

(221) misc. feature 

<222> (27).. (27) io 

(223) "n" = a, t, c, or g. 

(400) 6 

gtcgaattct tdgtwccrtt vacdgcngg 29 

(210) 7 20 

(211) 306 

(212) DNA 

(213) Torulaspora delbrueckii 
(400) 7 

attttagtgt ccggtgcaac aggttttatt gctctacatg ttgtcagtga tttgttgaag 60 

30 

caggattaca aagttattgg tactgttaga tctcaagaaa aagctgataa attgcgtaag 120 
caatttggca acaatcccaa tctttccttt gaattggttt cagatattgc tgctcctgaa 180 
gcttttgaca aagtctttca gaaacatggc aaggacatca aagtggtgtt gcacacagct 240 
tctcctttca ctctagaaac cacaaattat gagaaagatc tgttgcttcc tgccgtcaac 300 40 



(36) 

ggtact 



(210> 8 

<211> 30 

(212> MA 

(213) Artificial 

<220> 

<223> an artificially synthesized primer sequence 

(400) 8 

ctaacagtac caataacttt gtaatcctgc 

(210) 9 

(211) 20 

(212) MA 

<213> Artificial 

<220> 

(223) an artificially synthesized primer sequence 

(400) 9 

cacagcttct cctttcactc 



(210) 10 
<211> 42 



(37) 

<212> DNA 
<213> Artificial 

(220> 

(223) an artificially synthesized primer sequence 
<400> 10 

gtcggatcct atcatgagta ttcttgtttc tggtgctact gg 



<210> 11 

(211) 26 

<212> DNA 

(213> Artificial 

<220> 

(223) an artificially synthesized primer sequence 

(400) 11 

gtggtttcta gagtgaaagg agaagc 

(210) 12 

(211) 36 

(212) DNA 

(213) Artificial 

(220) 

(223) an artificially synthesized primer sequence 



(38) JP 2005-2 A 2005. 1.6 

(400> 12 

ctttcactct agaaaccaca aattatgaga aagatc 36 
(210> 13 

<211> 53 10 
<212> DNA 
<213> Artificial 

(220) 

(223) an artificially synthesized primer sequence 

(400) 13 20 
gacctgcagt atctagatta caatttgcct tcttttttca aaacttgagc age 53 

(210) 14 

(211) 30 
<212> DNA 

<213> Artificial 30 
<220> 

(223) an artificially synthesized primer sequence 



(400) 14 

gagtcatgac tactgatacc actgttttcg 



40 



(39) JP 2005-2 A 2005. 1. 6 

(210> 15 
(211) 40 
<212> DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 10 

I 

<400> 15 | 

gagtctagat tatgcttcat tttgaacttc taacatttgc 40 1 

j 

i 

<210> 16 j 
<211> 1044 20 j 

(212> MA J 
(213) Saccharoiyces cereylsiae j 

I 

<220> 

<221) CDS 
<222> (1)..(1041) 

<223> 30 , 

I 

<400> 16 J 
atg act act gat acc act gtt ttc gtt tct ggc gca acc ggt ttc att 48 | 
Met Thr Thr Asp Thr Thr ?al Phe Val Ser Gly Ala Thr Gly Phe He 1 

15 10 15 \ 

i 

get eta cac att atg aac gat ctg ttg aaa get ggc tat aca gtc ate 96 40 | 



Ala Leu His He Met Asn Asp Leu Leu Lys Ala Gly Tyr Thr Val He 



i 

I 

■x 



(40) 
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20 



25 



30 



ggc tea ggt aga tct caa gaa aaa aat gat ggc ttg etc aaa aaa ttt 
Gly Ser Gly Arg Ser Gin Glu Lys Asn Asp Gly Leu Leu Lys Lys Phe 
35 40 45 



144 



aat aac aat ccc aaa eta teg atg gaa att gtg gaa gat att get get 
Asn Asn Asn Pro Lys Leu Ser Met Glu He Val Glu Asp He Ala Ala 
50 55 60 



192 



10 



cca aac gec ttt gat gaa gtt ttc aaa aaa cat ggt aag gaa att aag 240 
Pro Asn Ala Phe Asp Glu Val Phe Lys Lys His Gly Lys Glu He Lys 
65 70 75 80 

att gtg eta cac act gec tec cca ttc cat ttt gaa act acc aat ttt 288 
He Val Leu His Thr Ala Ser Pro Phe His Phe Glu Thr Thr Asn Phe 
85 90 95 



20 



gaa aag gat tta eta acc cct gca gtg aac ggt aca aaa tct ate ttg 
Glu Lys Asp Leu Leu Thr Pro Ala Val Asn Gly Thr Lys Ser He Leu 
100 105 110 



336 



30 



gaa gcg att aaa aaa tat get gca gac act gtt gaa aaa gtt att gtt 
Glu Ala He Lys Lys Tyr Ala Ala Asp Thr Val Glu Lys Val He Val 
115 120 125 



384 



act teg tct act get get ctg gtg aca cct aca gac atg aac aaa gga 
Thr Ser Ser Thr Ala Ala Leu Val Thr Pro Thr Asp Met Asn Lys Gly 
130 135 140 



432 



40 



(41) 
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gat ttg gtg ate acg gag gag agt tgg aat aag gat aca tgg gac agt 
Asp Leu Val He Thr Glu GI11 Ser Trp Asn Lys Asp Thr Trp Asp Ser 
145 150 155 160 



480 



tgt caa gec aac gec gtt gec gca tat tgt ggc teg aaa aag ttt get 
Cys Gin Ala Asn Ala Yal Ala Ala Tyr Cys Gly Ser Lys Lys Phe Ala 
165 170 175 



528 



10 



gaa aaa act get tgg gaa ttt ctt aaa gaa aac aag tct agt gtc aaa 
GI11 Lys Thr Ala Trp Glu Phe Leu Lys Glu Asn Lys Ser Ser Val Lys 
180 185 190 



576 



ttc aca eta tec act ate aat ccg gga ttc gtt ttt ggt cct caa atg 
Phe Thr Leu Ser Thr lie Asn Pro Gly Phe Val Phe Gly Pro Gin Met 
195 200 205 



624 



20 



ttt gca gat teg eta aaa cat ggc ata aat ace tec tea ggg ate gta 672 
Phe Ala Asp Ser Leu Lys His Gly He Asn Thr Ser Ser Gly He Val 

210 215 220 

tct gag tta att cat tec aag gta ggt gga gaa ttt tat aat tac tgt 720 
Ser Glu Leu He Bis Ser Lys Val Gly Gly Glu Phe Tyr Asn Tyr Cys 

225 230 235 240 



30 



ggc cca ttt att gac gtg cgt gac gtt tct aaa gee cac eta gtt gca 
Gly Fro Phe He Asp Val Arg Asp Val Ser Lys Ala His Leu Val Ala 

245 250 255 



768 



40 



(42) JP 2005-2 A 2005.1.6 

att gaa aaa cca gaa tgt acc ggc caa aga tta gta ttg agt gaa ggt 816 
He Glu Lys Pro Glu Cys Thr Gly Gin Arg Leu Val Leu Ser Glu Gly 
260 265 270 

tta ttc tgc tgt caa gaa ate gtt gac ate ttg aac gag gaa ttc cct 864 
Leu Phe Cys Cys Gin Glu He Val Asp He Leu Asa Glu Glu Phe Pro 

275 280 285 io 

caa tta aag ggc aag ata get aca ggt gaa cct gcg acc ggt cca age 912 
Gin Leu Lys Gly Lys He Ala Thr Gly Glu Pro Ala Thr Gly Pro Ser 
290 295 300 

ttt tta gaa aaa aac tct tgc aag ttt gac aat tct aag aca aaa aaa 960 
Phe Leu Glu Lys Asn Ser Cys Lys Phe Asp Asn Ser Lys Thr Lys Lys 20 
305 310 315 320 

eta ctg gga ttc cag ttt tac aat tta aag gat tgc ata gtt gac acc 1008 
leu Leu Gly Phe Gin Phe Tyr Asn Leu Lys Asp Cys He Val Asp Thr j 

325 330 335 I 

• j 

gcg gcg caa atg tta gaa gtt caa aat gaa gee taa 1044 30 j 

Ala Ala Gin Met Leu Glu Val Gin Asn Glu Ala | 

340 345 I 



(210) 17 

<211> 347 

(212> PRT 40 

(213) Saccharonyces cereyisiae 



(43) 
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(400) 17 

Met Thr Thr Asp Thr Thr Val Phe Val Ser Gly Ala Thr Gly Phe lie 
15 10 15 

Ala Leu His He Met Asn Asp Leu Leu Lys Ala Gly Tyr Thr Val He 
20 25 30 



10 



Gly Ser Gly Arg Ser Gin Glu Lys Asn Asp Gly Leu Leu Lys Lys Phe 

35 40 45 

Asn Asn Asn Pro Lys Leu Ser Met Glu He Val Glu Asp He Ala Ala 
50 55 60 

Pro Asn Ala Phe Asp Glu Val Phe Lys Lys His Gly Lys Glu He Lys 
65 70 75 80 



20 I 



He Val Leu His Thr Ala Ser Pro Phe His Phe Glu Thr Thr Asn Phe 
85 90 95 

Glu Lys Asp Leu Leu Thr Pro Ala Val Asn Gly Thr Lys Ser He Leu 
100 105 110 



30 



Glu Ala He Lys Lys Tyr Ala Ala Asp Thr Val Glu Lys Val He Val 
115 120 125 

Thr Ser Ser Thr Ala Ala Leu Val Thr Pro Thr Asp Met Asn Lys Gly 

130 135 140 



40 



(44) 
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Asp Leu Val He Thr Glu Glu Ser Tip Asa Lys Asp Thr Trp Asp Ser 
145 150 155 160 

Cys Gin Ala Asa Ala Val Ala Ala Tyr Cys Gly Ser Lys Lys Phe Ala 
165 170 175 



Glu Lys Tar Ala Trp Glu Phe Leu Lys Glu Asa Lys Ser Ser Val Lys 
180 185 190 



10 



Phe Thr Leu Ser Thr He Asa Pro Gly Phe Val Phe Gly Pro Gin Met 
195 200 205 



Phe Ala Asp Ser Leu Lys His Gly He Asa Thr Ser Ser Gly He Val 
210 215 220 



20 



Ser Glu Leu He His Ser Lys Val Gly Gly Glu Phe Tyr Asn Tyr Cys 
225 230 235 240 

Gly Pro Phe He Asp Val Arg Asp Val Ser Lys Ala His Leu Val Ala 

245 250 255 

He Glu Lys Pro Glu Cys Thr Gly Gin Arg Leu Val Leu Ser Glu Gly 
260 265 270 



30 



Leu Phe Cys Cys Gin Glu He Val Asp He Leu Asn Glu Glu Phe Pro 
275 280 285 



Gin Leu Lys Gly Lys lie Ala Thr Gly Glu Pro Ala Thr Gly Pro Ser 
290 295 300 



40 



\ 

I 
I 



(45) JP 2005-2 A 2005. 1. 6 



! 



(400) 18 

cgagtcatga ctactgagaa aaccgttgtg tttgtttctg gtgc 44 



(220) 



10 



Phe Leu Glu Lys Asn Ser Cys Lys Phe Asp Asn Ser Lys Thr Lys Lys 
305 310 315 320 

Leu Leu Gly Phe Gin Phe Tyr Asn Leu Lys Asp Cys He Val Asp Thr 

325 330 335 

Ala Ala Gin Met Leu Glu Val Gin Asn Glu Ala 

340 345 



<210> 18 

<211> 44 

(212) MA 20 

<213> Artificial 

<220> 

(223) an artificially synthesized primer sequence 



40 



i 

30 j 



(210) 19 

<211> 44 | 

<212> DNA 

<213> Artificial 



(46) JP 2005-2 A 2005. 1. 6 

(223> an artificially synthesized primer sequence 
<400> 19 

cgagctagca ttagctttta ctttgaactt ctagtaattg cgag 44 



(210) 20 10 

(211) 1047 
<212> DNA 



(213) Saccharomyces cereyislae j 

j 

(220) j 

(221) CDS . • j 
<222> a).. (1044) 20 | 

(223) | 

i 
i 

(400) 20 j 
atg act act gaa aaa acc gtt gtt ttt gtt tct ggt get act ggt ttc 48 ] 
Met Thr Thr Glu Lys Thr Tal Val Phe Val Ser Gly Ala Thr Gly Phe j 
1 5 10 15 I 

30 ■ 

? 

att get eta cac gta gtg gac gat tta tta aaa act ggt tac aag gtc 96 •• 
He Ala Leu His Val Val Asp Asp Leu Leu Lys Thr Gly Tyr Lys Val j 

20 25 30 ] 

is 
i 

•i 

3 

ate ggt teg ggt agg tec caa gaa aag aat gat gga ttg ctg aaa aaa 144 j 
lie Gly Ser Gly Arg Ser Gin Glu Lys Asn Asp Gly Leu Leu Lys Lys j 

35 40 45 40 ! 

i 
i 

) 




(47) 
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ttt aag age aal ccc aac ctt tea atg gag att gtc gaa gac att get 192 
Phe Lys Ser Asn Pro Asa Leu Ser Met Glu He Val Glu Asp He Ala 
50 55 60 

get cca aac get ttt gac aaa gtt ttt caa aag cac ggc aaa gag ate 240 
Ala Pro Asn Ala Phe Asp Lys Val Phe Gin Lys His Gly Lys Glu He 
65 70 75 80 

aag gtt gtc ttg cac ata get tct ccg gtt cac ttc aac acc act gat 288 
Lys Val Val Leu His He Ala Ser Pro Val His Phe Asn Thr Thr Asp 
85 90 95 



ttc gaa aag gat ctg eta att cct get gtg aat ggt acc aag tec att 
Phe Glu Lys Asp Leu Leu He Pro Ala Val Asn Gly Thr Lys Ser He 
100 105 110 



336 



20 



eta gaa gca ate aaa aat tat gec gca gac aca gtc gaa aaa gtc gtt 
Leu Glu Ala He Lys Asn Tyr Ala Ala Asp Thr Val Glu Lys Val Val 
115 120 125 



384 



att act tct tct gtt get gec ctt gca tct ccc gga gat atg aag gac 432 
He Thr Ser Ser Val Ala Ala Leu Ala Ser Pro Gly Asp Met Lys Asp 
130 135 140 



act agt ttc gtt gtc aat gag gaa agt tgg aac aaa gat act tgg gaa 480 
Thr Ser Phe Val Val Asn Glu Glu Ser Trp Asn Lys Asp Thr Trp Glu 
145 150 155 160 

40 



agt tgt caa get aac gcg gtt tec gca tac tgt ggt tec aag aaa ttt 



528 



(48) 
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Ser Cys Gin Ala Asn Ala Val Ser Ala Tyr Cys Gly Ser Lys Lys Phe 
165 170 175 



get gaa aaa act get tgg gat ttt etc gag gaa aac caa tea age ate 576 
Ala Glu Lys Tar Ala Trp Asp Phe Leu Glu Glu Asn Gin Ser Ser He 
180 185 190 

aaa ttt acg eta tea ace ate aac cca gga ttt gtt ttt ggc cct cag 624 
Lys Phe Thr Leu Ser Thr He Asn Pro Gly Phe Val Phe Gly Pro Gin 
195 200 205 



10 



eta ttt gec gac tct ctt aga aat gga ata aat age tct tea gec att 
Leu Phe Ala Asp Ser Leu Arg Asn Gly He Asn Ser Ser Ser Ala He 
210 215 220 



672 



20 



att gee aat ttg gtt agt tat aaa tta ggc gac aat ttt tat aat tac 
He Ala Asn Leu Val Ser Tyr Lys Leu Gly Asp Asn Phe Tyr Asn Tyr 
225 230 235 240 



720 



agt ggt cct ttt att gac gtt cgc gat gtt tea aaa get cat tta ctt 
Ser Gly Pro Phe He Asp Val Arg Asp Val Ser Lys Ala His Leu Leu 

245 250 255 



768 



30 



gca ttt gag aaa ccc gaa tgc get ggc caa aga eta ttc tta tgt gaa 816 
Ala Phe Glu Lys Pro Glu Cys Ala Gly Gin Arg Leu Phe Leu Cys Glu 
260 265 270 

gat atg ttt tgc tct caa gaa gcg ctg gat ate ttg aat gag gaa ttt 864 
Asp Met Phe Cys Ser Gin Glu Ala Leu Asp He Leu Asn Glu Glu Phe 



40 
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275 280 285 

cca cag tta aaa ggc aag ata gca act ggc gaa cct ggt age ggc tea 912 
Pro Gin Leu Lys Gly Lys He Ala Thr Gly Glu Pro Gly Ser Gly Ser 
290 295 300 



Met Thr Thr Glu Lys Thr Val Val Phe Val Ser Gly Ala Thr Gly Phe 

1 5 10 15 40 



acc ttt ttg aca aaa aac tgc tgc aag tgc gac aac cgc aaa acc aaa 960 i 0 

Thr Phe Leu Thr Lys Asn Cys Cys Lys Cys Asp Asn Arg Lys Thr Lys j 

305 310 315 320 j 

i 

i 

aat tta tta gga ttc caa ttt aat aag ttc aga gat tgc att gtc gat 1008 
Asn Leu Leu Gly Phe Gin Phe Asn Lys Phe Arg Asp Cys He Val Asp 

325 330 335 

20 

act gec teg caa tta eta gaa gtt caa agt aaa age taa 1047 
Thr Ala Ser Gin Leu Leu Glu Val Gin Ser Lys Ser 
340 345 



(210) 21 j 
<211> 348 so j 

(212) PRT j 

(213) Saccharomyces cerevisiae j 

I 

i 

<400> 21 \ 
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He Ala Leu His Val Yal Asp Asp leu Leu Lys Thr Gly Tyr Lys Val 

20 25 30 

He Gly Set Gly Arg Ser Gin Glu Lys Asa Asp Gly Leu Leu Lys Lys 
35 40 45 



Phe Lys Ser Asn Pro Asn Leu Ser Met Glu lie Val Glu Asp He Ala 
50 55 60 



10 



Ala Pro Asn Ala Phe Asp Lys Val Phe Gin Lys His Gly Lys Glu He 
65 70 75 80 



Lys Yal Val Leu His He Ala Ser Pro Val His Phe Asn Thr Thr Asp 
85 90 95 



20 



Phe Glu Lys Asp Leu Leu He Pro Ala Val Asn Gly Thr Lys Ser He 
100 105 110 



Leu Glu Ala He Lys Asn Tyr Ala Ala Asp Thr Val Glu Lys Val Val 
115 120 125 

He Thr Ser Ser Val Ala Ala Leu Ala Ser Pro Gly Asp Met Lys Asp 
130 135 140 

Thr Ser Phe Val Val Asn Glu Glu Ser Trp Asn Lys Asp Thr Trp Glu 
145 150 155 160 



Ser Cys Gin Ala Asn Ala Val Ser Ala Tyr Cys Gly Ser Lys Lys Phe 
165 170 175 



40 
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Ala Glu Lys Thr Ala Trp Asp Phe Leu Glu Glu Asn Gin Ser Ser He 
180 185 190 

Lys Phe Thr Leu Ser Thr He Asn Pro Gly Phe Val Phe Gly Pro Gin 
195 200 205 

10 

Leu Phe Ala Asp Ser Leu Arg Asn Gly He Asn Ser Ser Ser Ala He 
210 215 220 

lie Ala Asn Leu Val Ser Tyr Lys Leu Gly Asp Asn Phe Tyr Asn Tyr 

225 230 235 240 

Ser Gly Pro Phe He Asp Val Arg Asp Val Ser Lys Ala His Leu Leu 20 
245 250 255 

Ala Phe Glu Lys Pro Glu Cys Ala Gly Gin Arg Leu Phe Leu Cys Glu 
260 265 270 

Asp Met Phe Cys Ser Gin Glu Ala Leu Asp He Leu Asn Glu Glu Phe 

275 280 285 30 

Pro Gin Leu Lys Gly Lys He Ala Thr Gly Glu Pro Gly Ser Gly Ser 
290 295 300 

Thr Phe Leu Thr Lys Asn Cys Cys Lys Cys Asp Asn Arg Lys Thr Lys 
305 310 315 320 



Asn Leu Leu Gly Phe Gin Phe Asn Lys Phe Arg Asp Cys lie Val Asp 



(52) 



325 330 

Thr Ala Ser Gin Leu Leu Glu Val Gin Ser Lys Ser 
340 345 



(210) 22 

(211> 30 

(212) MA 

<213> Artificial 

(220) 

(223) an artificially synthesized primer sequence 

<400> 22 

gcaacatgtc taatacagtt ctagtttctg 



(210) 23 

(211> 41 

(212) DNA 

(213) Artificial 

(220) 

(223) an artificially synthesized primer sequence 

(400) 23 

ggttctagat tataaacggt tctccttctt caaaatttgg g 
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<210> 24 

(211) 1035 

<212> MA 

(213) Saccharomyces cereyisiae 
<220> 

(221) CDS 

<222> (1)..(1032) 

(223) 



(400) 24 

atg tct aat aca gtt eta gtt tct ggc get tea ggt ttt 
Met Ser Asn Thr Val Leu Val Ser Gly Ala Ser Gly Phe 
15 10 

cat ate ctg tea caa ttg tta aaa caa gat tat aag gtt att gga act 96 

His lie Leu Ser Gin Leu Leu Lys Gin Asp Tyr Lys Val He Gly Thr 
20 25 30 



att gec ttg 
He Ala Leu 
15 



48 



20 



gtg aga tec cat gaa aaa gaa gca aaa ttg eta aga caa ttt caa cat 
Val Arg Ser His Glu Lys Glu Ala Lys Leu Leu Arg Gin Phe Gin His 
35 40 45 



144 



30 



aac cct aat tta act tta gaa att gtt ccg gac att tct cat cca aat 
Asn Pro Asn Leu Thr Leu Glu lie Val Pro Asp He Ser His Pro Asn 
50 55 60 



192 



40 



get ttc gat aag gtt ctg cag aaa cgt gga cgt gag att agg tat gtt 



240 
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Ala Phe Asp Lys Val Leu Gin Lys Arg Gly Arg Glu He Arg Tyr Val 
65 70 75 80 



eta cac acg gec tct cct ttt cat tat gat act acc gaa tat gaa aaa 288 
Leu His Thr Ala Ser Pro Phe His Tyr Asp Thr Thr Glu Tyr Glu Lys 

85 90 95 

gac tta ttg att ccc gcg tta gaa ggt aca aaa aac ate eta aat tct 336 
Asp Leu Leu lie Pro Ala Leu Glu Gly Thr Lys Asn He Leu Asn Ser 
100 105 110 



10 



ate aag aaa tat gca gca gac act gta gag cgt gtt gtt gtg act tct 
He Lys Lys Tyr Ala Ala Asp Thr Val Glu Arg Val Val Val Thr Ser 
115 120 125 



384 



20 



tct tgt act get att ata acc ctt gca aag atg gac gat ccc agt gtg 
Ser Cys Thr Ala He lie Thr Leu Ala Lys Met Asp Asp Pro Ser Val 
130 135 140 



432 



gtt ttt aca gaa gag agt tgg aac gaa gca acc tgg gaa age tgt caa 
Val Phe Thr Glu Glu Ser Trp Asn Glu Ala Thr Trp Glu Ser Cys Gin 
145 150 155 160 



480 



30 



att gat ggg ata aat get tac ttt gca tec aag aag ttt get gaa aag 
He Asp Gly He Asn Ala Tyr Phe Ala Ser Lys Lys Phe Ala Glu Lys 
165 170 175 



528 



get gec tgg gag ttc aca aaa gag aat gaa gat cac ate aaa ttc aaa 
Ala Ala Trp Glu Phe Thr Lys Glu Asn Glu Asp His He Lys Phe Lys 
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180 



185 



190 



eta aca aca gtc aac cct tct ctt ctt ttt ggt cct caa ctt ttc gat 
Leu Thr Tar Val Asn Pro Ser Leu Leu Phe Gly Pro Gin Leu Phe Asp 
195 200 205 



624 



gaa gat gtg cat ggc cat ttg aat act tct tgc gaa atg ate aat ggc 
Glu Asp Val His Gly His Leu Asn Thr Ser Cys Glu Met He Asn Gly 
210 215 220 



672 



10 



eta att cat ace cca gta aat gee agt gtt cct gat ttt cat tec att 720 
Leu He His Thr Pro Val Asn Ala Ser Val Pro Asp Phe His Ser He 
225 230 235 240 

ttt att gat gta agg gat gtg gee eta get cat ctg tat get ttc cag 768 
Phe He Asp Val Arg Asp Val Ala Leu Ala His Leu Tyr Ala Phe Gin 

245 250 255 



20 



aag gaa aat ace gcg ggt aaa aga tta gtg gta act aac ggt aaa ttt 816 
Lys Glu Asn Thr Ala Gly Lys Arg Leu Val Val Thr Asn Gly Lys Phe 
260 265 270 



gga aac caa gat ate ctg gat att ttg aac gaa gat ttt cca caa tta 864 
Gly Asn Gin Asp He Leu Asp He Leu Asn Glu Asp Phe Pro Gin Leu 
275 280 285 

aga ggt etc att cct ttg ggt aag cct ggc aca ggt gat caa gtc att 912 
Arg Gly Leu He Pro Leu Gly Lys Pro Gly Thr Gly Asp Gin Val He 
290 295 300 
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gac cgc ggt tea act aca gat aat agt gca acg agg aaa ata ctt ggc 960 

Asp Arg Gly Ser Thr Thr Asp Asn Ser Ala Thr Arg Lys He Leu Gly 

305 310 315 320 

ttt gag ttc aga agt tta cac gaa agt gtc cat gat act get gec caa 1008 



(400) 25 

Met Ser Asn Thr Val Leu Val Ser Gly Ala Ser Gly Phe He Ala Leu 
1 5 10 15 

His He Leu Ser Gin Leu Leu Lys Gin Asp Tyr Lys Val He Gly Thr 

20 25 30 

Val Arg Ser Bis Glu Lys Glu Ala Lys Leu Leu Arg Gin Phe Gin His 
35 40 45 



40 



Phe Glu Phe Arg Ser Leu His Glu Ser Val His Asp Thr Ala Ala Gin io i 

325 330 335 ) 



att ttg aag aag gag aac aga tta tga 1035 j 

He Leu Lys Lys Glu Asn Arg Leu ] 

340 j 

i 
t 

! 

20 | 

I 

<210> 25 1 



(211) 344 j 
<212> PRT I 
(213) Saccharotayces cereyisiae 1 



] 

30 j 
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Asn Pro Asn Leu Thr Leu Glu He Val Pro Asp lie Ser His Pro Asn 
50 55 60 



Ala Phe Asp Lys Val Leu Gin Lys Arg Gly Arg Glu He Arg Tyr Val 
65 70 75 80 

Leu His Thr Ala Ser Pro Phe His Tyr Asp Thr Thr Glu Tyr Glu Lys 
85 90 95 



10 



Asp Leu Leu He Pro Ala Leu Glu Gly Thr Lys Asn He Leu Asa Ser 
100 105 110 

He Lys Lys Tyr Ala Ala Asp Thr Val Glu Arg Val Val Val Thr Ser 20 
115 120 125 

Ser Cys Thr Ala He He Thr Leu Ala Lys Met Asp Asp Pro Ser Val 
130 135 140 

Val Phe Thr Glu Glu Ser Trp Asn Glu Ala Thr Trp Glu Ser Cys Gin 

145 150 155 160 ™ 

He Asp Gly He Asn Ala Tyr Phe Ala Ser Lys Lys Phe Ala Glu Lys 
165 170 175 

Ala Ala Trp Glu Phe Thr Lys Glu Asn Glu Asp His He Lys Phe Lys 
180 185 190 

40 



Leu Thr Thr Val Asn Pro Ser Leu Leu Phe Gly Pro Gin Leu Phe Asp 
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195 200 205 

Glu Asp Val His Gly His Leu Asn Thr Ser Cys Glu Met He Asn Gly 
210 215 220 

Leu He His Thr ho Val Asn Ala Ser Val Pro Asp Phe His Ser He 
225 230 235 240 

Phe He Asp Val Arg Asp Val Ala Leu Ala His Leu Tyr Ala Phe Gin 

245 250 255 

Lys Glu Asn Thr Ala Gly Lys Arg Leu Val Val Thr Asn Gly Lys Phe 
260 265 270 

Gly Asn Gin Asp He Leu Asp He Leu Asn Glu Asp Phe Pro Gin Leu 

275 280 285 

Arg Gly Leu He Pro Leu Gly Lys Pro Gly Thr Gly Asp Gin Val He 
290 295 300 

Asp Arg Gly Ser Thr Thr Asp Asn Ser Ala Thr Arg Lys He Leu Gly 
305 310 315 320 

Phe Glu Phe Arg Ser Leu His Glu Ser Val His Asp Thr Ala Ala Gin 
325 330 335 

He Leu Lys Lys Glu Asn Arg Leu 
340 
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t-vd-K (##) 



C 1 2 N 9/02 
C 1 2 P 7/02 
C 1 2 P 7/22 



C 1 2 P 
C 1 2N 



C 1 2 P 



7/02 
7/22 
5/00 



A 



(72)893* *i& KM 

3E«!Ro< tfrfKfSl -14-14-404 
F^-A(##) 4B024 AA01 AA03 BA08 , BA80 CA01 DA01 DA02 DA05 DA06 DA11 



EA04 GA11 HA08 
4B050 CC01 CC03 DD02 EE10 LL05 

4B064 AC17 CA02 CA05 CA06 CA10 CA11 CA19 CA21 CB18 CC24 
CD05 DA01 DA20 

4B065 AA01X AA19Y AA26X AA57X AA72Y AA80Y AA87X AB01 AC14 BA02 
CA05 CA28 
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